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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an objective 
lens for recording or reproducing information to/from an 
optical information recording medium, which can cope 
with high numerical aperture and short wavelength, 
which is made light in weight and inexpensive and whose 
axial chromatic aberration is excellently compensated; to 
provide a condensing optical system capable of 
effectively compensating the fluctuation of spherical 
aberration caused on the respective optical surfaces of 
an optical pickup device caused by the change of the 
oscillation wavelength of a laser beam source, the 
change of temperature and humidity and errors in the 
thickness of the transparent base plate of the optical 
information recording medium with simple constitution 
and the optical pickup device; and to provide an 
objective lens, the condensing optical system and the 
optical pickup device for recording or reproducing 
information to a plurality of optical information recording 
media whose transparent base plates are different in 
thickness. 

SOLUTION: This objective lens for recording and/or reproducing information to/ from the 
optical information recording medium is a single lens having zonal diffraction structure at least, 
on one surface, having at least one aspherical surface, and formed of plastic material, and 
satisfies and of following expressions. NA>0.7, A <500 nm, 5.0<fD/f<40.0, 0.03< A xf x Z (ni/(Mi 
x Pi2))<0.70. 
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f -.mift'ty— kWIBiaSf*BSK:J:*0Sf''<!7— fc** 

t3^fc^b>X£S<Dlu5Sggf (mm) 

*WflfflP»0*/JMi*P i (mm) fcU ftVM'^X-gfc 
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c»*s 7 ] *s*»?t i- c t *wm. t f % 5 

Sfcfct 6 tC|2^©M#Jl'VX„ 
5. 0^fD/f^65. 0 

fc«u f d : * i ffi±tjgj«snfc. Mie0Sf«3itc 

Obi=ni • (b2i • h i 2 + b4 i • h i 4 +b 
6 i • h i 6 + • • • ) 

i it, -msm i ffi±fcjfcja«ftfcH»r*ias-T?$s£ , r*ia 

Sfft© 3 ■5«*<C>III«frfc«**rr SEffiftfcOBfflHHS.. 
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5u • • •(i?4l J fn2^ 4^ 
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0. 0 3< A • f • Z (n i / (M i • P i 2 ) ) < 
0. 7 0 
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7 0 
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0. 10^A-f - E (ni/(M-Pi 2 )) ^2. 
5 0 

mrcrc tzt&mt-rzmxm. 1 ~ 1 1 o^fti* 1 * 
[M#g 1 3 ] y6<mmmMfc<Dmmts& s & a 

oiB±K:*wr«©iasf«Bfi3Wpja*n, «isaiHiw«jfifc 
*5^t, sg i ffi±tcjgj«?nfciiiST«jfiT?^'rsiHisf 

i Sf±JcjgricStifclilSf«ifiO«(WIH»*M i s Sill 
K»««nfcEHR«ao*WfBlll©«'Jvtt«P i (m 
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^IH»^*<|iJ£0®t©^«l^(Rl^a (mm) T?, ±IB» 
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ooM±k^wfttoiiisf«jfi3wejas tu 3fc*»»fc-r 

0. 7 5 <N A<0. 9 5 

0. 39< (X1-X2) • (N-l) / (NA - f) 
<0. 5 2 
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h i &4)£Wfr£>©i^£ (mm) „ bn, bu, b 

fD=l/Z (-2 • n i • b2 i) fcj;0^«5tl§ 
HlSr«3B©#©fcji5ffi«. (mm) 
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rawts 2 5 ] Miemf/fSjfifcfev^T, s i ffi±tc^ 
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#IWH©*'.NS*P i (mm) fcU fcMfcUVX^© 
*05ffi«*f (mm) fcU ffi/B&S^A (mm) i: L 
ft ifcfr&rSfc-r c i: fc«r« ii-T 5 2 3 S ft 
tt 2 4KlBtt©*ffljU:/X,, 

0. 03^A-f-Z(ni/(Mi-Pi 2 ))< 
3. 0 0 

ftct?r#i!!t-r§if*iB2 3~2 5 <Dv-rn*> 1 «fC 

Dt^K 2 7 ] WEJ**i U-vX^feiRS^^^iSft 

|AfB-NA 2 |^0. 25/im 
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IWB**UVXOfuaffiBO«fb (Mm) 

1 ~ 2 7 ©l^f ftfr 1 «K:3B*<0*WSjU>Xo 
— 2 0 0^b 4 i •himax 4 /(A-f-NA 4 ) 
<-5 
ftftL, 

b 4 i :fgiS±fc^fi!c£nft, MiEIU*f«3gfCcfct)® 

$bi=ni • (bzi • h i 2 + b 4 i • h i 4 + b 
si • h i 6 + • • • ) 

i it, mmm 1 ffi±K30j*snfeiiiST#fiST?58£rsia 
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BW&R 2 9 ] $&*ffitcf C t £ -r S 
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0. 4^1 (P h/P f ) -2 |^2 5. 0 

ftftu pf : ffimxmmfo\c%Em*s&x$/&rz.&u 

mm (mm) 

P h : 3tt«*88Sa*{*:fc83«feJ;t;/$ft»iS**fT3 
©^-i:-B^R(T5S©fMiJrjflPiS,<D 1 / 2 OMPRfcfetJS 
@»f«WlfllBPH (mm) 

3 0 ] W}BKM<Difc&tf+ 1 0 n mmt L ft 

m) i:Lfti:#, ^*i«fc-rc:t^«p«fr«W** 
1~29 ©^•fttfr 1 9(teiBK<0i*«lU>X. 
I AS A I ^ 1 . 5 
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>xt L,T<Dmmffmttt&tn£rct§re>. Ttmomm^ 

9.mm\C*s7 h LXc^C, /Vy ^ 7*- f]7.t>m< & 
rSfc-rci:^#S![i:-r§lfAf<«i~3 0 <Di^-fnfr l Jg 

— 1 <ACA/A S A<0 

A C A : M<Dmt\zn-t^m±.^MA(Dmtm (m 

m) /0 

asa: wim<DmticttT%^-^i-}i<Mm<Di$.^i&m 

<D^itm. (mm) 

i~3i ©v^-rn^ 1 3g^is«d^i^vXc 
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A S 5 0 0 nm 

a : msx>®&. 20 
m^M 3 3 ] mmyfimm.-?^?* n ^w/rfta 

>x&, taiatett mm mmcn-r &m woes* £ 

tf / * fc (iS^-T 3 Tc *b ic [HlSf «is-eig± L tc n ^msf 

%>ch%:wmh-t%>miitm.i~3 2 <D^-fftfr i mem 

ML<Dttm U>X„ C C T\ n « 0 , +1 WnoSmTfe 

3 4 ] Miaisiflf^ji© a ^ < t & i o 

km*, d <m<j;5 ic&mftmm<Dm&?3 mom 
im^tm. 3 5 ] f&ffipfek^ 0 . 5 %«TT-fe§TO 

c tttftmt-rzm&m 1-35 ov^-rn^ 1 jskib* 

©>r#?5l^Xo 
[8ff*Jt3 7] MfB#f%I^XcDE£®lKM<0?l3, 3 
^O^SUXMfiSt;^^ S A K 5 3fc, 7 ^S.t>" 9 5fcCDE£B 
iKMfig^ffi^S A2hLfct^, ^taSfciSfc-Tcfc* 

wmbt^mim i~3 6 ©i^-ma* 1 iRtcfBtg©^ 

U>X 0 

I SA1/SA2 |>1. 0 

SA1 : iRMHSiS^Wx^-X (Zernike) ©^^{c JO 
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Ml§ b it £ % <D 3 ^<D^®iRMbSc^ 

S A 2 : IKMHI^^^V-X (Zernike) ©^eWc 

'J V X ^ ^X^/r L fcJt**3tfl| ®IBS«#:©3SB^S* 
^LT-fS^IB^ffit^^-fr^M^i^vX^, 

3tm«ia»ji*ois» 33 .t # /$ f±?i ±jb <omtft» 

mam 4 0 ] mib* >y x v >x u >x« mibm ^ u 
at-rs 3 8 $ fc^ 3 9 tgiciws. 

CW5ft« 4 1 ] huIB* -y X'J V^U^Xtiffl^ftfcT" 
ft U yX i: * »d b 1 m 2 § c t «mt fc 

CI»5f<3S 4 2 ] hWB* -y xy yxu-vx^s < t fe 
^#1t^-r§»*«4 0 lCfB«<D*7fe7t¥Sc 

[ai*s 4 3 ] me a >y x y u vx t mi in % u 
sif^iM 3 8-4 2 (Dt^-r n*> 1 mcmm<DMftftm 

I A f B • N A 2 ISO. 25 /xm 
fcf£U Af B : MSEJt*0&** , + 1 nmmtLfct 
Z<D<B;f$.%kCDM&®.WCDmt (pm) 

3 8-4 3 (D^-rtlfr 1 IBKlBttco^^^o 
NA^O. 6 5 
t SO. 6mm 
A S 5 0 0 nm 

&*fto<D\z&mteifti£<ntt%]s>x<o&m®Ln®L 
t : ftmmmi&w<Dm*mu<Dmi£ 

A : )t»<DJ6S 

m&m 4 5 3 MSBESf«JfiT^-r « n *@Sf 3tt« 

K^m*. ttmxmmmmmztt-rzmmcDmmisj: 
tz im$L~? Arabic mnmmT^ Lfc nw 

T^^Tt'lf $8fB£i$&{*©1f ffifB«®lc*)t-r5 c i:*^T*t 
SCfc*«rafcf SW*«3 8-4 4^ftoll|lC 
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cw*«4 6] mmvav-yxitm&m 1-37©^ 

m&m 3 8-4 5 ©v-rnfr i mcBm^m^tyt^o 
im&m 4 7] scse* v xu vxi^Xte, fttt^iR) 

cif^ T»T § c k T\ ffllBft»of8fiift«©«4>fc 

<DmmttffisE?%ctt£WWL£ir%m&m3 8-4 6© 

[if** 4 8] MIBfcMfcUvXti^EX kfc l ft©X 
7Xf-y? 6 ffM S tilt U >X*t*, 

u s^siRM©^»^siE-r a c k * k *• « if** 

3 8-4 6 ©^-fftfr 1 SfCiB«OiWtJte*3S«, 

[if 4 9 ] tuIB* y xu y^uyXtt, flaftfcfi 

* 3 8 - 4 6 (D^fi-ifr 1 «tS8<0l»^, 
[M#g 5 0 ] MIS* y X'J ^XU-VXte, ^W?a(p] 
tfp v o XSmt S C k T% i!ffgBftS©f8ffiK5©lfca>ft 
£Hn SaSgffc. &tfMfBft1t^§B§i^{*©iSB.IlK« 
<DJ»£ ©«4>;8:&ft0 5 < k 2 OJlhOfl*^ 

tJ-SfciSH LT jfcftft^©£-ft?®-?£ C 

MSB*ftft^©BSQQiKiS^:t-^- 
ffllfc&Krr«kt*ti\ MIB^yXU >?WX«\ £#ffi 
HKHjb^tt-r^MtcJtbT, WfB*HftU>Xk©IBHi* 

^©JSHiRSgtf^v^HBIteSaerrs k frti, ffilB* 
y XU ^XL^Xlis «BiRS*^B6-rSMfcifcLT, 

SiRSO«**MiE-rsc k^Stk-rsf»*rg3 8- 

5 o ©v^-rn^ i *fcSB«©*0&te¥3R. 

[if** 5 2] MEttlMHEM^tt. l§l-©ft3€A 

mmm^mmmm. t mmmmm t ttmmcmmm s n 

fdtig^U tWB^#jU^X^«l*lR]tc}9oT^ 
* ft im%.<DtciblC 7 *~ ft isy X2 ^ sb^Mia A y 

•raw** 3 8~5i ©v-rnfr 1 atEtoftM* 

[if** 5 3] l»WB3K«*6ffil#Snfcl8» 
Tto^msA^Xyy^uyXi;, co*»^ 
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c k Bfti«^fB»«{*&c*hr a hhb® bes*; «t tf> 

* fcfcm£*fT 5 ft tT y * T y Xiltfe o T, 
WIBft tf y ^ T y XSSti, 

tufBIBfflSMfr 6 ©S«ft*«tfl-r § ft 16 ©§ft¥® k , 
mEE«BSK:«3K*#ytS-a:S fefefcWIBt** U VX* 

;o MfB* -y XD ^Xl^^X^fttt^iqit^-3 r^ts c 

WIBIB«ffi^ S OSW^^ffitS c k T-HulBIB«ffi± 
Jc*3ttSnfcft«OiRft«lB*«ffl bMIB* y XU >^ 
UyX*K«i*-&«^2 0ffii!iS«*sgKWU 

mmmtmb-tfnimz 8-52 ©v^-rn^ 1 *^ib 
5 4 ] if 5 3 icmmoyt uvtrr v ?m 

5*fftl'>X?feot > 

tWBttffeU^Xtt. < k t, 1 Stcft^^oiHlfifS^ 

MIB«^£Da«cDft'l«$giBiS^f*0 3 % , ffiiK© 20© 
ft1»«HB»«f*:OaifiSfiOJ!l2%t 1, t 2 (tl< 
t 2) tU 

MIBMB^SSOiS^t l^Wr§ft'lf$gSB»?«{*tML 
TflBBOlB»*fc«liS*tf5'l|{0»**A 1 kU M 

WROiai*fc«lf**fT5l»0«**A 2 ( A 1 < A 
2) kU 

mm A 1 OJlSRfcJ: D, SB^K^cDB? t 1 ©3tW?fflE 

PiSf^rNA 1 kU S5A 2©ftmtcj;t)s MWmU?) 

iMS43fjeo«fllWPa*NA2 (N A 1 SiN A 2) k 
brckt, 

mmti¥su>xit, i kse^ssojss 1 1 tm 

ffllJUPlSCN A 1 kCH^-a-^^C^LT, ^©SffillXM 
A^O. 07 A 1 rmsJWTfcaS«fc5fc*ftT?ff, j&O 
SSA2 k^WS«©ff* t 2 klWHUMPftN A 2 k© 
<a»-&to*JC»LT, ^©SfBlRSA^O. 07A2rm 
50 stTRcft&«fc'3fc:3lft-e# > 



-6- 



(7) 

11 

NAl^O. 7 

i / * «B^^fT 5 © fci&mtepftfewmm □» 
m&m 5 6 ] mmmmmr^ s c t -r s 
5 5 tcte^co^i^Xo 

0. 5^ (f/vd) - fD^lO. 0 10 

fcffu f d : m i ffi±fc^snfc, «ne§ismt(c 

Obi=ni • (bzi • h i 2 + b 4 i • h i 4 +b 
6 i ■ h i 6 + • • • ) 

i tts flWBS lB5±fc»rt*nftlS9f*BfiT?«*-r*@ 
h i «ftffl*>e><E>iaS (mm) , bai, b<i, b 

f D= 1/2 (-2 • n i • bz i ) fcJ:t)S«*nS 
@#f«3ftO*OJ»jSK(t (mm) 

t)tft»ftU>Xt5SOA Hcjslf^m^MM (mm) 

5 7fcfBlfcO*M*iV^X. 
v 5 5. 0 

rarass 5 9 ] huie*j% u >x©feiKnanfcs*wfc 
uyXo 

|AfBi • (NAi) 2 |<0. 25/zm (i = l 

futile Af B i : tufEfeRA i ©3fcfi©8fcgtf+ 1 n 
mgtffcbfcfct?©. «*UyXO«USCffl«©aEfl: (/i 
m) 

5 5$ft{i5 6tCgB*<D^L'>Xo 
-2 5. 0^b2i/A1^0. 0 

fcfcU A 1 : mflE^StD^^s SfcKMOfcS (m 40 
m) b 2i :giS±fcMStift, iMBiaSfWSBfc J: 

Obi=ni • (b2i ■ h i 2 +b4 i • h i 4 +b 

6 i • h i 6 + • • ■ ) 

mmm. accr\ n n*. wish i ii±ii:#j*stifc 

*BSBttOS«f3JdR, h i ttJiatt3^603S* (mm) , 

b z i , b4i, bei> • • • te^tl^ftE^ 4 

^ 6^ • • • ©*ltf&fgl»ISc«» (lHlSf®fff»fcfev 50 



# m 2002-236253 
72 

5) If**) o 

imim. 6 1 ] tsois: 5 jtaa t x msytmfr 5 m 
mmm±^my6^^^M^u>xt, 

tufE*s<Da«<D7 , fe'tt^iBa5«f*© -5 % » est© 20© 

J161f«3B««Mt:©aWSt6<30J*S*t K t 2 (t IS 
t 2) fcU 

affi8UBS«©ffs t 2^#-r§) i fi'if^fe»«{*tcMLT 

««©E»*fctt|IS*fT3IIIO««*A 2 ( A 1 < A 
2) tU 

ZfcS A 1 coftmc £ tK MB^S^(DJS2 t 1 ©ft'lffBIE 

P»*NA 1 fcU ZfcRA 2©«JRH:J:D, SUiSK© 
PS t 2tD^1tlBIH®«^c|BSi^/ct±S^^ : f9<Dt 
*&S5:Bf3eo«ll!lHP»*N A 2 (N A 1 A 2) 

wiE^iV^xti. jg*A i tmm&facDmiE 1 1 1# 

MHDRNA 1 fcOiSa^-g-fc^MLT, ^©feffiiKM 
0 . 0 7 A 1 r m s OTKftSJ; 5 KftftTt, fro 
ifcR A 2 i:SH^S«C»Jp^ t 2 fc«fflJH!P»N A 2 fc© 
Mfr&fr&lCttLT, ^(DWmi&mtfO. 0 7 A 2 rm 
s JJTFfc&S J; 5 tIDtTt, 

^ssfttc fc*wafc-rss#«iuvx. 

A 1 S 5 0 0 nm 

fc/£U A 1 : tMS89§StE4)J*<* t 1 **rr5ft*$R 

if*ii6 1 lammmuyXo 

6 1 3=fc«6 2tC|E*©^iVyXo 
0. 5^ (f/vd) • f D< 1 0. 0 

rzKL, fD:gi m±ic&mi£nrc, mzmftrnmic 

Obi=ni • (b 2 i - hi 2 +b4i - hi 4 + b 
6 i • h i 6 + • • • ) 

i tt, MIEU i B5±»cjgJ«V*nfeilI*T#l)fiT?R4'r«H 

h i &mbfr (mm) , bzu b a i , b 

6u • ■ -ti^n^ti2^ 4^, 6^, • • • <r>yt 

f D=l/Z (-2 • n i • bz ■) CitJ^im 
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13 

m%mBs.<Dfr<om&fm (mm) 

t)tfe*fftl/>XtROA 1 fcfcltSflUSEJi (mm) 
v d : #»U>X©*m©d«©7-y'<» 

c»:s&« 6 4] xaxmit* c t fc -r « 

6 3K:|B«0««U>X. 
vd^55. 0 

•r c t -r s if #n 6 3 * it \t 6 4 t e*o*h* 

|AfBi- (NAi) 2 |^0. 25(im ( i = 1 

3s .it? 2) 

fetch, Af B i : MfBifcKA i <03ttSOifi5A'«+ 1 n 
mgfttft i:*©, »ftb>XOMffiMft (/x 
m) 

6 1 £fcti6 2^IE«cCD^U^Xo 

-25. 0<b2i/Al<0. 0 

fcJCU A 1 :WEifiS©5-e. MRf!l©!&* Cm 

m) 20 

b 2 ■ : fg i ffiJifcJ&SSftfc, lOTBIsKffflBit J: t)S 

sssffifcfata sn§ *a&g* % 

$bi=ni • (b2i • h i 2 + b4 i • h i 4 + .b 
e i • h i 6 + • • • ) KJ; D3£**n*3fc»MH»T? 

m.?wre><Dz&.<Dymmmmmi ccct% n im\ w 

*«*OigSf3tM*#-r*lHl»T3e©@Jff3WR, h i lift 
tt^^tOrftc? (mm) > bz u b4 u b6 u • • 
•ttfnfn2^ 4#> 6^ ■ • ■ cMtti»g|Hft« 

(isiijTLg^ifetfcv^) 0 30 
n§Mftu>XTfeot, 

fnneinoflMo3«iiHHiBflHK»(D 5 15 „ ffis© 20© 
mmmMfcvmwmwDmz* t k t 2 (t i<t 40 

2) 

Tmm<D9sm$;rcim£.*fT5m<Dfom% a 1 tu m 

«fffl08a»*fet±lf^*ff5l»©il![**A 2 ( A 1 < A 
2) i:U 

&*a 1 <D?tmc£ 0, mwmuvmiE 1 1 ©jtmsis 

□t^NA 1 tU fcSA 2CD7te^tc.J;f > iSBJ!»£© 
ff£ t 2 OJtflJ«3Ei»«#|cgB»$ fcttH^^ff 3 <Dlc 50 



Wffl 2002-236253 

>&WS.Vf\fe<D®mffln ! 8tell A 2 (N A 1 >N A 2) 

MIB*MfcP>XfcS\ zSSA 1 fcj®8S«©jp£ t 1 
WBUPScna l tcDBfr-att^lctthT, ^©«KM 
#0. 07 A 1 rmsttTt&5J;5tMT'l fro 
^5 A 2 tJgH^KStDjp^ t 2 t#«IBBP«S[N A 2 £© 
ffl*-a-fe^(cMLT, ^©i&ffil&MfrO. 0 7 A 2 rm 

0. 55 (f/vd) • fDSlO. 0 

fcfcU f D : m i S!±«FM£ftfc, WEHSf«ifi»c 

$bi=ni • (b2i • h i 2 + b 4 i • h i 4 + b 
6 i • h i 8 + • • • ) 

h i ltmhfr<E><D-<K-£ (mm) , bzu b4i, b 
6u •• • te^ft.^^^ 4#U 6#U • • • ©ft 

f D = 1/2 (-2 • n i • b 2 i ) fc<fcr>5g«£nS 
@$f*ifi©#©*MUe« (mm) 
f : JStf'^-fcSWBlHl»f«3iK:J:SlHl9f^7-i:*-& 
t>-&1ttttoU>X±%i(DX lKl3ljr%M&m& (mm) 
v d : ma U >%<Dttm<D dmoDTy^m. 

6 7CE«0*f«9l»Xo 
v d> 5 5. 0 

I Af B i • (NAi) 2 |<0. 25/im (i = l 
*5«tt) : 2) 

fc^£U Af B i : husBSSA i <D : ftM<Dfa&ti i + 1 n 
m) 

cm^k 7 o ] MiBfe* a 2 cDytM^mmmm&uco 

*S t 2m5«f*BES»ftfc:*fLTi(IJBNA 1 rt 
T-jSMUXM^ 0 . 0 7 A 2 JW_hcD«S87 5 *)tS#5 C fc 

^mt-t ^,m^m5 5~6 9 ©^tn^ 1 stas*© 

5 5-7 0 ©V-fn*^ 1 *fcSB«OS*ttUVX. 
0. 4< I (P h/P f ) -2 I 5 1 0. 0 

retch, p f : sb^s«©ip$ 1 1 (Dyttimmmmmc 

fB»n ± tf / * «B^fe^fT 3 ©tc^S=S;f*«^ PliC N 
A 1 (c^^SH^fttWRBIH (mm) 

ph : na 101/2 onntkK&if&Mtimmm 

(mm) 
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(9) 

15 

fcWfUfc-rsira&Ks 5-7 1 ©vvfftfr i «k:sb«© 

5 5 — 71 OV-rn*-' 1 ^fCSBlgO^U'^Xo 
t ISO. 6mm 

t 2^0. 6mm 
A 1 < 5 0 0 nm 

6 0 0 nmS A 2S8 0 0 nm 
N A 1 >0. 7 

N A 2<0. 6 5 10 
[MAUI 7 4 3 ttftfflHctty 0 . 5 %«TT* 
jtp5JgfiK*tiTV*e:i:*Wtlkf *W*«5 5-7 3 

Ct*fJtitS»WB5 5-7 4 O^ftlAM «»C«S 
UM&R l 6 ] rniBMHi SHXig© 3 -S % 3 

Kigj55c#©ffi£: s A 2 fcLfcfc#, 20 

5sf5R^5 5 — 7 5 ©VvtftliP 1 gffclB*©** 
I S A 1/SA2 | > 1. 0 

fcf£U SA1 :iR£B6ft*3'x/l'-*- (Zernike) © 
&miX.KSffl L fc fc # © 3 ^©«ffiiR^» 
S A 2 : iRMiaa*yx;l/^ (Zernike) ©^JgiCK 
JgBfl Lfc fc £© 5 &©J*ffilKMfi5i# fc 7 3fc<DESffilRSSfig 

# fc 9 ^©ssffiiKssj«» fc © 2 mmwJsfe 

fc, iKO^yX'J y^i/yx^tfcSfio^s^S 

WtB*ftft^&'>&< fcfe 1 ffiKllWKOBSrVtiB* 
1, A 2 (A 1 < A 2) fcU 

#1*«IEfl^©i8llliStfc©J*3# t K t 2 (t IS 
t 2) fcU 

»S A 1 ©JERK «fc 5 , j£HB££©j*? t 1 ©ft'li^fS 

p»*na i fcu &*a 2©)tjtst«t!3, mmmucD 

j2® a3fS©«ffl!ll«Pa*N A2 (NA1SNA2) fc 
Lfcfcf?, 

«nran«)t^Rtts ifcSA i fcanasfiojss 1 1 tm 

mmnWN A 1 fcOiSa^tJ-BrtStLT, ^©r&ffii&M 50 



2002-236253 

/<? 

tfO. 0 7 A 1 r m s OTCS^i 5 Kli^T^ rfTO 
ifcSA 2 fcSBJlgtg©iP£ t 2 fcflWiBHPSfcN A 2 fc© 
ffi*-a-t)^rfc*fbT^ ^©iSffilKM^O. 07A2rm 

MSB* -y XU UVXt±3ttH^r[ftte»-3 T^ft § c 
fc l?MIB*^^©#^Bl?^ C 3 «ffiiKS©^K 
**iiE-r* C fc*W«fcf «*3tt3t¥3fio 

im&m 7 8 ] miB^s a 2 ©^m^MiBas^s^© 
1 2*^zytmmmmmcttLTmmN a i ^ 

TftffilRiStf 0 . 0 7 A 2 W±©#ttTitffcS*8 C fc 
^#mfc-r?»»*«7 7 fc8B«©*3t3te¥3S. 

8 \mm<omn^%c 

mam 8 o ] mib* <y x u > x u ^xi±*fft u >x 
-r*ai*«7 7-7 9©vvrftfr i acfcUBKc^Btett* 

[fflf*K8 1] MtB^yXU^Xl^X&fSttWtcT 

ft^vxfc^s-a-bfc i mztm&-e%>zz. tzvmt 

8 2] MIBA-yXU >XL->X«'>&< fcfe 
1 ffiJctWf«©l3Sf<(lifi*Wf S*3El^yXT?*« c fc 

fc t % m Mm 8 o tctm<omy&e^k, 
imaum 8 3 ] Mta* -y x u y x u >x fc mmtm v 

7 7-8 2 ©V^-ftl*> 1 «KIB*©*3fc3te¥ 

|AfBi- (NAi) 2 |^0. 25/im (i = l 
%5£Zf 2) 

Tcfcb, A f B i : fulHfcgA i ©)t«^ift*^+ 1 n 

7 7-83 OV^n*> 1 «fclB*0*Jt3fe¥*o 
t 1 SO. 6mm 

t 2^0. 6mm 

A 1 < 5 0 0 nm 

6 0 0 nmS A 2^8 0 0 nm 

N A 1 > 0. 6 5 

N A 2^0. 6 5 

DMH&H 8 5 ] tulHW^J U VX«4»*a 5 5 ~ 7 6 O 

5»*a 7 7-8 4 ©v^-rn^ 1 «^ib«8o*^^ 

[if *s 8 6 ] MsB* -y XU y^pyXH, buIB^b^ 

5^*©fg«t«^ax.5Cfc^#MfcX§if*IM7 7- 

8 5 ©v-ftiA^ 1 JRfcKtt©*}B1£39Ro 
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17 

m&m. 8 7 ] Mia* y xu >7u>xi,z, ytmnfa 

mhicmm ^xmKft^oi&mmxSi vswrnum 
omhztffiiEirz, c h*wmt-?%m>Rm7 7-8 6© 
v-^-rn^ i m^mmom^yt^. 

8 8 ] m^M \s vXt±'>& (tfeiRo^ 
m 7 7 ~ 8 6 CQV^-rtl^ 1 ^cfBtt©*^^,, 

[at** 8 9 ] mis* >y xu >?uisxi±. ytmxfa 

X± C § «ffiiRM©^tt^*IE-r § c i: Wi £ 1 5 ff 
7 7 ~ 8 6 cDV^-rn^ 1 IStCfB^O^^^o 

Btass 9 o] mib* «y xu y^byxii, ^ffc^-ft 

tc^oT^rf 3 d tT. MfB^M©?gffii£g©»'>& 
©JP£©ffl'>&^»l©5tS4>3:< £t> 20J^±£Dffl^ 
©^■&£«IET3Cfc^#§^T3fi*:ig7 7-8 9© 

ffl!Rc»r£i:^±s MiB^-yXWXUiyXfis W-W 

^©OT&stfz >#-micmh-r& 1 1* it, mis* 

fflSBtt^UVX^P^ffl^S^-eS <fc ? ^fflTapSlt 

m^<Dmm*ffiiE?%£t*¥?ffl.£-?%n#m7 7~ 
9 o©^-rnfr i ^tciase©*^^,, 

92] &«©!!& § m& t . MsBTtM^ p. m 

icMt zmmmmis & rcim±*^m^ft \> «y 
*>Tv7mmx&-ox, 

WIB^e-y^T'-yXaBtt, 

WiaiB»ffi^7 1 dm^*^^-(±S^i6^tuIB^^>X^ 
»l$-y:Slgl©»gEB£:. 3rSU 
MtB# -y XU >7UyXimmxmcfer>X&&?Z> c 
t TMf B*ft^?S©&7^BT£ C 3 OTKM ©gft 

IE 

mmmm^ib<DKm%^mt^ c tT-wiBiB«DB± 

fc*ft£nftft«©Jllft#«#itt3 LMIB* -y X'J 



(10) t#F*§2 0 0 2-2 3 6 2 5 3 

18 

u>x%mW}-£&%m2<DmwigiW*m^L. 
mum^m^m^mi 7-9 1 ©v^-m^ 1 wcia 

imMm 9 3 ] m^m 9 2 \ntm.<Dft \£.vzt -y xs 

10 [0 0 0 1] 

^?^s ^ if -y ^ T -y X»BRt5fB^ • U£MW\mir 
%>$><DXg>% 0 
[0 0 0 2] 

(c#v\ «*co^Vx<7 (7t1f$SIB«^f*i:fev^) 
CD (ny;^hf^X7) tlHiS.a©^:^^ 
T-7^§«{fcS -yXciff miSOT'd^V X ^ T? * 5 D V D 

a, iB®{i^©«ffijeft:^ria?.fci6, sRv^tiasffiftiss 

Jc^^-T § X 4< -y h <DWZ'bl£ < f § C t S ti 

30 [0 0 0 3] tC37, U--*f*fcS©ffi«gfb J f>**1*U 

mv^X£ P.ftSTttf-yi'Z-y XSBT 

[0 0 0 4] f©l ^*<U-if)te«€)«^4S6®Jftfi© 

«t 3 affiSSOJtSBRtfiffHPKO^HfcUVX^fflvfc 
u— 9* F* -y Xil^^ttl 

50 tt±fei|SM©ffiIE^ltSi:ft§ 0 
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[0005] mk, u-^mcDm.r&mittM^su>x 
©ffiran»ffcfc*5^T»ftftrsB'j<oisiiB»4. • m 

mhH>-r<. tait. <aEftr a. 

tr y * 7 y ymmicm^ znzmytytmzk-vit^tiiz z 

rsmic a 6 a o tcmmmmtK <t § mmm^m 

[0006] i^-tf^oiSifcgffcfcStttii'VX 
©iaMPiMttcfe^-OHSEfb-T ftfV x 

ttWLT»£-rSc:fctf»l5ftT^5o lot, fcffcjP 

< a: 0 . Lfc'lf IgcDIBflSS fefctSfetfU 
*£<£S3&nft^&5o 
[0 0 0 7] *7c, ^tttft©^-* X^fc^Ttt, ft 
X * ft^«lfc*f LT^fc i: * lc£ D 5 n viRM^r 

fiM*«15ci:!!flttSnT^S. fox, 2fctftft<£> 

ftrV X ^ £ S <vm%: SCD^DVDC^t 

tttO^r^X^CjPflt, KB— ©ftlfy^TyXT? 

[0 0 0 8] 

[5l^ft^^L<t-5 t-TSBIKl *%^{i> KHnRK 

tfjsissfcstjCBrnTea-e^ffi-p* o , tt±fenx«ft* 

[0 0 0 9] U-1f3tt*<D«Jg»S«{b, a*- 

[0 0 10] £fc, I/— 9*Jtt«flD*— K^y^SftJfSf 

[0 0 11] a^3S«OJ?20S«:««»03t« 

[0 0 12] MfC, JfiiSSU-lfJtWtKBBPaoi*** 
0. 0 3< A • f • Z (nl/ 
[0 0 2 0] 5 UVXW\ ftlffgfB 



(11) WW 2002 — 236253 

[0 0 13] 

138*3 «t tf /* fc«#£ffi©*H*l U^XT-fe Ts buIB 
*f^U>Xt±, 3^X^X^y7W»fr6JfM£n, '> 

/o 4 < t i ooffift^^sfc^^tifc^aEi^^XTfeo 

[0 0 1 4] N A^0. 7 (1) 

fc*!u na : mifflBmmto.tctBmis&xf/'&ittm 
[0015] ntt2KKmnmsi'-yzttm*mit£ 
[ooi6] m&m3icmm<DttVau>xizm3mi s 

20 [0 0 17] 

5. 0<f D/f <6 5. 0 (2) 
fcfcL, f D : m i Sifc*S?nft, MIBlelffiSiitc 

Ob i = n i • (b2i • h i 2 + b4 i •hi 4 +b 
6 i • h i 6 + • • • ) 

i mzm i ffi±Kji5ja*nfciasf«B6T«^r*ia 

*f^©5 ■5«*:©lilSf3ai*^-rsiHlSf?to@Sf*»^ 
h i teftlifr ( mm ) % b 2 i , b 4 i , b 

30 6 i, • • ■ lif nftl2^ 4^, 6^, 

f D= 1/2 (-2 • n i • bz i) C<tCiS«?n5 
@5f«3i©*©«USE(li (mm) 

t>&1tmslsVX£&<DM)iS9m (mm) 
[0 0 18] 4 KIB«Oi*«lUVXti»*5i 1 ~ 

3 o^fn^ i atcfev>TWieiiisf«3iKfcv>T, m i 
®±te^snfciii*f«i3fi-e^-rsiaSf^o3 ■B** 

^0 stifeiasf«3fi©iiflif»*M ffi±tcffM^nfc 

@Sf«St©lt»M»<0g/Jvffi*P i (mm) fcU ^fe 
l">X£&<Dm&8m%: f (mm) fc Cs Mffl&S^rA 
(mm) tUfcfct, 3JeS*»fc^rct*W«i:f *. 

[0 0 19] 

(Mi • Pi 2 ) ) <0. 70 (3) 

[0 0 2 1] 

50 
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(12) mm 2002-236253 

21 22 

A 2S 5 0 0 n m (4) 

refill A : Jt1WBEa«frfc8BafeJ:tf/Sfe{4S^ * CO 0 2 3] 1**917 ^aBiffi^M^bVX&lif** 5 S 

[0022] 6 icssm<DM^iuyxitn^m sic [0024] 

5. OSf D/f S6 5. 0 (5) 



fcfcU f D : ft i ®±EJ&gsnfcu MEia#f«jfifc 
<fc 0»iiftiffK:f!Hin*n«3eiSS*, 



Ob i = n i ■ 
6i • h i 6 + 



(b 2 i 
■ • O 



h i 2 + b 4 



+ b 



10 



i tt, tutsft i B5±fc»ja*nfcis»f«BftT?«fe'i-*ia 

h i H3fcttfr5©SfS (mm) , bzi, b 4 i % b 

s ^ • • >{±^nfn2^ 4^. 6^, 

f D=l/2 (-2 • n i • bz i ) JC«tt)^«^nS « 

0. 0 3:2 A • f • Z (ni/(Mi 
[0 0 2 7] W#*9fc8E«<02tttll'i'XH\ ft'[ffgfH 

XT&oTs fcfe 1 r30Si±fc«WfttOliFSf«BB 

[0 0 2 8] 

5. OS f D/f S4 0. 0 (7) 

tcfix^ f d : m i ®±fcjgjssnfc, we@sf^iit 

<3>t> i = n i • (bz i ■ h i 2 +b4 i • h i 4 + b 
6i • h i 6 + • • • ) 

i a, mmm i asf±fc»jasnfciasf«)fiT?58* , r*H 

'5«^:©[ll?/f7 , e«^Wr?.|eI#T^O|fll^®s 
h i teftMfrt><Dl§5-2 (mm) , b z i . b 4 i , b 

6i, • • • tt^-ftJpftZ^ 6#s * 

0. 0 3< A • f • 2 (ni / (M-Pi 

[0032] m&m 1 2 icmnon^iuyxim^m 1 
~ i i ©v-ma> i ^fcfevTtwBiH!Sf«jfifc^3V'>T, 
ft i iii±t:»ia*nfcii»f^T?ss*-r*iiisf3te©3 -s 

^©III*T^*fco0^©#S:£n i , ft i S±fc 40 
»J*«tifcH»T«BfiO*Wlf»*M is ft i iB±fcJPja« 
nftlHSf*IJB«>*WlfllDPlO«/JMi*P I (mm) £bs 
MMUyX&ktDM&Zm* f (mm) tU ffifflS* 
?rA (mm) i:bfc£:#s ^S**fc-T c 4:««F«i:-r 



3«iaSf«jft©*Oj!ftjSefll (mm) 

*3-efc««lU>X^5SOJ!foSEl« (mm) 
[0 0 2 5] *fcs W*rg8fCgB«0^l^>Xtt«* 

5 ~ 7 ov-rn^ i ^^*3VTWiaigtif«3gtct5VT 

ft i ffi©|!Hffl^T?$S£^3I§lSTft© 3 ^S^OlEiJff^ 

liflflBPBoa'JMi* P i (mm) t bs W*U>X^3R 
©«0SiE«*f (mm) fcU figffl&S^A (mm) fc 

[0 0 2 6] 



Pi 2 ) ) SO. 7 0 



(6) 



30 



fD=l/Z (-2 • n i • bz i ) fc«k<35te£tl3 
BSNffifiO^OillbaSIB (mm) 
f : B#f/<!7— fc«WBia»f*l5fiK:J:*lI*f/<y-fc«^ 
b^fcWffcl^vX^ROillUSW (mm) 
[0 0 2 9] 1 0KE«<O»«lU>X{±fflJ*9,9 

[0 0 3 0] gft&R 1 1 tcIB«0^l/^X«if*^9 
1 0 t$5V>TMIB|HlSf«3itCfc^Ts ft i S±tC 

) l fia^feO[51^7 , 6©^^n is » I B5±lCJg*Stlfc 
@ffitt£0ttffft*M i s ft i ffi±tcffM?n/c[e]f/f« 
3io*Wfiai|iH<o«'JMa* P i (mm) fc bs ttVaUZ/X 
±1k<r)mMMffi?£ f (mm) kU figfflifcK^A (m 

m) i:bfc^#s 3te£*»fe-rt 

[0 0 3 1] 



(ni/(M-Pi 



[0 0 3 3] 0. 7SNAS0. 
[0 03 4] 0. 0 3< A • f 

2 ) ) SO. 7 0 

Jtffiafc bs 

[0 0 3 5] 0. 8 5 <N ACDilts 



8 5©i:^ 
Z (n i / (M • P i 



50 



2 ) ) <0. 7 0 (8) 
[0 03 6] 0. 1 OS A • f • Z 
2 ) ) <2. 5 0 

[0037] m&m i 3 fciBtgd^bi/xtis yenm 

KMMfrWEtlia «t / S «S£fl3 ©*f* b >XtS 

oTs wiB^b^x^s Tt^x^x^y^w^e,^ 

MIBlHlflf«Stfev>Ts ft i SLBcflM 

«rtO0Sf?tO3W»*n i s ft i B±lcjpj««tlteEI»f 
«BfiOlWffiR%M i s ft i ®±tJgfig^nfc|Hl»f«ig(D 
«WiaiPBO«/JMi* P i (mm) tU ^b>X^5S 
0«USEK*f (mm) fcU ffifflfe«%A (mm) 
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(13) 
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0. 0 3^ A • f • Z (ni / (Mi 

coo39] m&m 1 4 \zwM<Dn^yX{tm^m. i * 

0. 10^A - f - 2 (ni / (Mi 



[0 0 3 8] 
■Pi 2 )) ^0. 
[0 0 4 0] 



7 0 



Pi 2 ))^0. 6 5 



#BH2 0 0 2- 
(9) 



(1 0) 



2 3 6 2 5 3 



Pi 2 ) ) ^0. 6 0 



[004 1 ] 1 5 tegsm.(Dimu>xtewi#m i * [o o 4 2] 

0. 2 O^A • f • 2 (ni / (Mi 
[0 0 4 3] 1 6 fc8BttOjtt«lUVXt±lll*5l 1 

3—15 ©Vfftfr 1 J|fCfe^T»^lT**5 C 70 

[0 0 4 4] gft&gl 7KSEiS©*ftlt'>Xl±, 

vX-^SoT, Piii±K:WWttoia»f«Kfi3W5ia« tu ★ 

0. 10<A-f-I(ni/(Mi-Pi 2 ))<3 

[0046] m&m i 8 icmmoftyau^xiim&m 1 #[0047] 

0. 2 • f • 2 (ni/(Mi 



(1 1) 



★WE!HlSf«JfiK:feVTSI i E±fcJBf£StifclI]JT«JfiT? 

S*nl, mi B±fcfl*fi!i^fcI38T^©IMf»fcM 
i.Ii ffi±fc»jaSftfc@*T*it©llWlfWW<0*/Jv« 

i (mm) tU Mil/>XM©MEii^f 
(mm) fcU ffiEifcR*A (mm) thfct^, 

[0 0 4 5] 

(1 1 



0 0 



Pi 2 ) ) ^2. 5 0 



♦ [0 0 4 9] 



*mmmm<o*v>to&mt. 



[0 0 4 8] M$£ 1 9 KfBxtotmiy^xim^m 1 

2. 0< f D/f ^3 0. 0 
fcfcU f D : * i B5±teJgJ**ftfc, tWEB»f«Bfi»c 
<fc iPjSjiiSS^ip^nSTfeSSS^ Ob i = n i • 

(bzi • h i 2 + b 4 ■ - hi 4 +b6i • h i 6 + 

. . .) 

h i temt\fr<E><D-&-£ (mm) , b z 1 , b 4 i , b 

6i, • • • »f nfti2^ 4^, • • -<n>it 

f D=l/2 (-2 • n i • b2 i ) CJ;i3Sl?^§ * 

0. 3 5<(X 1 -X 2)-(N- 1 )/(N A- f )<0 



) 



(1 2' ) 



) 



30 



(13' 
(mm) 

fr&rcmai'^x-gmoM&.m.M (mm) 

[0 0 5 0] fiftftH2 0 »c|e«©*H*U:vXH:Hf#* 1 
7-19 O^ffti^ 1 atfc^TBffi^ffitftJn 

[0 0 5 1] M&H2 1 lcaa*03*«!lU^X«BI*« 1 

~2 o<Dv>-m*>is^fc^TMffi*^^si:*^n> 

[0 0 5 2] 



5 5 



(1 4' ) 



xm^mitM<DW£<Dftffl?3ft<Dm (mm) T\ ±IE» 

N :*WB**ftU>XOffiMifi«fci3^SjaSf* 
40 f : WfBMfe»V>X©^<D^^ (mm) 

[0 0 5 3] «*12 2lC|S(R<DW«SU>Xf4Wf*«2 

[0 0 5 4] 

0. 3 9<(X 1 -X2)-(N- 1)/(NA- f )<0. 52 (15') 
[0 0 5 5] |«*3g 2 3 K8B«©ttft U^Xtt3ttW*E >XT"£o T, <ttl 00®±»c*l*ftt©lElST« 

T, SflflSS»P>Xt4, BffiWIt&Snft#Ib [0 0 5 6] 

0. 7 5<NA<0. 9 5 (16') 
0. 3 9<(X 1 -X 2)- (N- 1)/(N A • f )<0. 52 (17') 



W^ftOiS (mm) T\ ±KgM*Si|Bi:LTttt«H 
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(14) 
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tmmmmm c±ibn a oD-r-^-r^ym^xm-r^yt 

m (mm) T\ ±IBS¥M^a*i:LT*l«$Eia««f* 

<5 o 

2. O^f D/f^65. 0 

rcmi,. f d : m i s±^fig*nfc, MiaiHi^«Ji^ 

Obi=ni • (b2i ■ h i 2 +b4 i ■ h i 4 +b 



26 



*mMmmm&<Dmh<Dmhi5fav>m. (mm) -e\ ±$m 

N : MlB#^l^X©i£fflM&c:fctf 3@#t* 
f : mmmV>X<D±%(Dm^Mm (mm) 

[0057] m^m2 4icmm.(Dmmiy^Xitm^m2 

[0 0 5 8] 



(1 8' ) 

fr&rctt®]s>X±%icDM&mM (mm) 
[0 0 5 9] fjf*lR2 5(CIB«<7)^I--VXtilt**2 

3 sfcti 2 4 ^cfcv^TM^a[Bl^(f*Jg^c^3v^T, jg i m± 
w^»^feoia&f7fe©^^n k ig i ffi±tc)fM?n 

fc[HlfJT*©«*fi«M i , m i ®±fcJ&fiSnfciU»T* 
©*^llO»/NI*P i (mm) tU tttliV^X^ 
?S©iu£iIgi§t£ f (mm) tU fiSfflfcK^A (mm) 

[0 0 6 0] 



Pi 2 )) S3. 0 0 



(1 9' ) 



6 i • h i 6 + • • • ) 

h i ^M^cDiS;* (mm) . bzi, b4 i , b 
e i, • • -(^^^2^ • • - ©ft 

&£N£M$8c (HlWE^ttV^) T&5) , 20 
f D = 1/2 (-2 • n i • b2 i ) \z&K)l£M-£ft2> 
mm&(DZh(DMg$em (mm) * 

0. 0 3S A • f • 2 (ni/(Mi 
[0 0 6 1] lt*«2 6 tC|BttcD^UVX«l»*«2 
3 — 25 CDU->-rtX^ 1 ^tili3V^TMa±K^tt©lHlST 
lilW^^ tlfc C t ZtW®. t IT 5 0 

[0062] 7 icmmcDiiVais^xtem&m. i ★ 

I Af B • N A 2 I <0. 2 5 n m (12) 
fcfcU A f B : MSS7 , fi)3I<OjfcK*s+ i nm^ftLfct -fr—2 7 ©V^n^ 1 ^^T^^riaTc-r C ^#14 

[0 0 6 4] sicmmco^u^Xim^mi # [o o 6 5] 

-200^b4i - himax 4 / (A - f • N A 4 ) S-5 (13) 
fetch, ♦m) , b2i, b4u bsu ••• te^ft^tlZ 



★~2 5©V^"Tn^ 1 ^c$3i>TMIB^iWX©feiKI 
[0 0 6 3] 



Ob i = n i • (b2i*hi 2 +b4 



+ b 



t^m^ftnmW-m., hili»?,OBS Cm +40 [0 0 6 7] 

0. 4< I . (P h/P f ) -2 I <2 5. 0 
fcfcU Pf r^lf^fB^^IB^i^/srctiS 

PpIPI (mm) 

p h : ^mmmm^m^^xs/^r^m^n 1 ? 
<Dic,&mr£?ftfe<vmmmnWL<D 1 / 2 ©pjngsac&nt^ 
mmmmh (mm) 

[0068] mums 0Kmm<Dmtou>xi,mMm 1 
— 29 coi/^-f i mcft^Tmzytu<Dr&g:£p+ 1 0 
n m^ftbfc tz<D ^-^ivmko-tmw.mnmtm so 



himax : gf i BO^SbStDfiAia^ (mm) 
[0 0 6 6] »*>H2 9 tclBtgcO^U-^Xaif*^ 1 
- 2 8 (D^-fnfr 1 «^*5V^T^^5S^-r ^ i:^r1f ^ 



(1 4) 



§ASA (jim) 
[0 0 6 9] 

I AS A | < 1 . 5 (15) 

[0070] mmm3 1 (ciB«g©^L-^xa»*« 1 

~3 0(D^1ftlfrimfcl3^-CmFTl'>XtLTCDM&T 

i^mtmmu>xt LT<Dmmmtzt3ot>-&rcm^ 
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(15) 

27 

-KAC A/A S A<0 

A C A 
m) 

asa: jeac^fbtcw-rsv-^^i^fiBo^ffiiRis 

(O^itM (mm) * 

tSO. 6mm 

[0 0 7 4] 

1<5 O Onm 
CO 0 7 5] W*«3 3fcEttO*f«lU'^Xt±l»*«l 

~3 2©v>m*p i wfc*v»TMEia«f«iJfiT?«^-r* 

fgQlBSfe <fc tf / $ fcttH £T 5 fob ic \5\mmi&T5Z3L 

CO 0 7 6] M*JJ3 4 fc3B«<D*f«|Ui/Xtt»*5l 1 
— 33 (D^tftfr 1 ^fc*3VTHutBli!Sf«ii© 5 '> 
& < t 1 0©®±fc^J5R*nfclHl»f«iSttx n £ 0 , 

I SA1/SA2 | > 1 . 

SA1 : iRUBfSSc^^i^— ^ (Zernike) O^^fc 
MP»1 Lfci: 3 &©3*ffilKSS]5!i# 50 
S A 2 :iRHM«*yi;l/-^ (Zernike) ©gUfcKK: 

# 1 9 yLommuMfaft t<D2 ma<o^^m 

CO 0 8 1] M^9C3 8 fcSE|fiCD*Uftte¥3Sf±, ftiS 
yry^l/VXt, c © * y y U > X U > X% it L fc 

vx i: , ^-g-tf Tt'it mMzmmtiwmm 
ta^y x; vxuvxa^iftfri&fcjBoTSs^-rs c t 

CO 0 8 2] W*»3 9^|H«tD*7 1 67 1 d^«»5f<«3 

|Af B-NA 2 U0. 
fcfcbs A f B : ttflBHK<DttStf+ 1 nmigftbfct 



120 0 2-2362 5 3 

CO 0 7 1 ] 

(20' ) 

* CO 0 7 2] 2tc|HttO>it!feb>'Xtiif*«l 
-3 1 ©V>fftfr 1 Wc&^Ti^&iSfc'f C 

CO 0 7 3] 

(1 6) 



CO 0 8 8] lf*lH4 4tcE«Oi«tJt^3Stt»«3S3 

NA^O. 6 5 



(1 7) 

C 0 0 7 7 ] m&X 3 5 JcfB«80*ffSlUyXttm*« 1 

— 34 OV^fn^ 1 ^tCt3V^TfSfq®7j<^tf 0 . 5 

CO 0 7 8] Ht$£3 6fcl3«OS*fSfU^Xl4i»««l 

— 3 5 ©^ftt^ 1 «fc:fc^TteJliftfi««T?J*S# 3 

CO 0 7 9] W*3S3 7 k:8Ett©*NSjU>Xt±M:3&S 1 

— 36 ©V-fftfr 1 SKfeV^TMia^bVXcD^HlR 
3 WDimVSmMttlk S A K 7^tR 

tf 9 &©J*ffilRgJ*#©iBJ*: S A 2 t Lfc t f?, 3taC* 

CO 0 8 0] 

0 (1 8) 

CO 0 8 3] ffl$g|4 0&cfB«©*^^«»*:5t3 

8 mrcte 3 9 tcfcv^TMie* y xu ^^wxtiWiBfcf 
co o 8 4] i»*3S4 1 icmm<Dm^mm±mM-m4 

0 K:*5V>TWSH* y XU ^?"U>X(iWt77^t 
Xfc*a^bfeiS2tfc»jaT?*«c:i:*W«fcrSo 

CO 0 8 5] It** 4 2 KgB«©lll3m^tt»#3U 
0 KfcVTtfffB* y XU yyi/yXli^S < i: 1 Stc 

co o 8 6] m^m.A 3 tia«o*^^«»^3 

8 — 4 2©v>fn*> l Wcfe^TMIB^yXD y>fVZ/ 
CO 0 8 7] 

25(im (19) 

8 — 4 3©vvfftfr i mct5^T$:j$.*mrcTc tzm 

CO 0 8 9] 

(2 0) 



-15- 
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[0 0 9 0] 

t^O. 6mm 

[0 0 9 1 ] 

A S 5 0 0 nm 

rcfcu na : %mmimmmcmmi3£zf/%rcim 
t : mmxmMW<Dwmw&<Dm-£ 

A : 3tiB©»fi 

[0 0 9 2] »**4 5 fcE<fi©*^99&l±SI#*3 

8-44 ov>-rtiA^ i micto^xmRmmm^Tm^f w 

■t2,£ttfT%Z>Ct* ! ftWL£-?Z> 0 CCT:\ n«0, 
±lJW*1>CDggCT&3o 
[0 0 9 3] lit** 4 6 fcf3f5©»ft^?Mifit** 3 
8 — 45 £DV>-f tl* 1 1 ^Cfe^TMiEjtffel^Xtilt* 

* i — 3 7 cDvvf'nfr i acESd^fftuyx-pssi: 

[0 0 9 4] »*«4 7fc8B«0*Jtt3t¥mtiBI**3 
8 — 4 6©V'-fnA-'l^cfeVTHuE*-yXU 

tfffiiRgC&KifcMlE'r Set tn„ 
[0 0 9 5] »*^4 8fcSB«©ilt3t^3Rtt»*3S3 
8 — 4 6 CD^-f tlfr 1 ^t*JVTHulHMtJl^^X«^* 
< hfe l&OX^X^y^tt&fr&fl&aSftfcUVX* 
trfr. MfB^yXU Vy't^Xte, Jt«Dj|Sjfc?»oTffi 

[0096] ^M4 9icmm<Dmyt^mtm^m3 

8 — 4 6<0^fW 1 aiCfe^tluffiA 7 7"y >^u> 

[0 0 9 7] »**5 0»c|BK<DJIDt^?fiH:»**3 
8 — 4 9 iDV-'-f l*&C&^TMlE:#yXy VXl^ 40 

&&<DmBMmiR<D&t£®WP&mb<D 5 *>'}>%: < i: fe 2 

[0 0 9 8] 1***5 1 fciEtt©!ttf&te#^«tt#«3 
8-5 0 O^fnfr 1 *£:|3V>TiiMB*^^<DEMB 

UXMtf /^-fllK^ft-r § £l;J\ ME* y XV >7 

uyxit, ^ffiiRM A^ft-r « M ^ it l t, lute^L- 



#H 2002-236253 
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(2 1) 

(2 2) 

fc#fci\ mftS^yXU ^Xl^Xfci, W&SlMIMabT 
5 ffi £ Jt L T, MSBttfe U VX i: O HNS* W<J> £ tir 5 «t 

[0 0 9 9] fit** 5 2 fufa*0*JtJt¥3SttBI«*3 
8-51 <E>V>-fftfr 1 «fcfc^TffifcJfc1»$HIESiK# 
H\ R— ©3fe*.*Jtf BfllfcSlilllSfi h 'If ftGflM £ 

*iftfc»o T^-r « c t t\ iseaa&osBflWN©* 

^ AoiffEA y XD :/^U>X*^2ffii^&»S-& 
S C £T\ WE^16*Ai#S^5#««asfiW*-p<oaw 

[oioo] it** 5 3\z.mm.<oyi}£v>7TvTm.w. 

gx§*7 7"y ^XU^Xfc, C©*-yXy Vy'V^X 

« * , MIBSB^ffifr 5 ©EStSfc&fctfi t5ct T'MIBft 
«$SIB»8W* fctt "T « *«083»* ct DV * ft ttS 
fr -5 7t n° <y * 7 y XSST-& o T, MIBfc ^ y * 7 y X 
SS«, MfBfBftBfrBOSWft^a^Sft&cDSft 

UvX*»Bi£-fr5Sll i:, Mffi* 

yXU ^7\s>XltmbftfaKfez>T&&?% £ tXfrn 

m±fcMftznrzKm<DMKVim*mBi LtuiB* y xu 

v^U>'X*ffiftS-&S^2<offiJBiil«*Hfi:WU M 
aS*)tJtt*3R^»*« 3 8-5 2 ©v-»fhjtp l *(c|B« 

[0 10 1] IS** 5 4 tcl3«c^ if^fe«ttf/Sfcf4 
ilif*(DlB«fte. fcitf/^fctis ^fcJ;t>VSfc« 

[0 10 2] S»**5 5tc|Btg©M^U>-X^ 

ftU^Xi:***, «^cO«W©7te«fSIB^«f*JcML 
T««OE«fe «fc CP/ S fc t4B^A^JlS6aiB»fl^ © 
^6 tT y y 7 y XSeBfcffiffl yXT*$o T> 

MaES*ftUVXtt^ tfe 1 S(cttW«09B#fM% 

#U / >'&< fct lffi*^«MO*3iU>XT?fet). Wf 
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(17) 



31 



mmmmfccDmwmmvmiz * t u t 2 (ti^t 
2) tu mstmmmmom^t i^r^mmm 

1 fcu MKiS0^»«offs t z^-fzytmrntmrn 

(A 1 < A 2) i:U feSA 1 ©t^c J; D > MmmU 
<DBZ t 1 ©^'lfffiSB^#:^IBa$fcl±||^^T3© 

sfcas^fr 3 vic&^ffifeom mmn^N a 2 

(NA1SNA2) tLfctit, t/mmt\y>Xii. » 
SA 1 taW3S«<OJ¥« t 1 fcflfejWBBPftN A 1 

LT\ ^©J&ffilRM^O. 0 7 A 1 rms * 
0. 5^ (f/vd) 

fcfcu f d :^iffi±(cfMsn/i, mssmms&K. 

Obi=ni • (b2i ■ h i 2 + b 4 i ■ h i 4 + b 
6i ' h i 6 + • ■ • ) 



leak- (llT*, n 



20 
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52 

i*£ t 2 fcttflJMPSCN A 2 i:©ffl#^fc-frfc*#LT\ 
[0 10 3] 

NAl^O. 7 (2 3) 

fc/cU N A 1 : M§BfeK©5^SfcK«cDifcftfc:<fc D 

[0 10 4] W5R]K5 6fcE«©**ftU:yXtt»3RJH5 

[0 10 5] ffi&gS 7£IE«©#fel'>'X{±if*«5 
5 3: fete 5 6 fcev^T*S*«ftf C fc*«r«fT«o 
[0 10 6] 
• f D< 1 0. 0 (2 4) 

t>*£TcMmuZ'X33k<D\ 1 (mm) 
v d : #^VX^«f}<Ddiifi©7>y^i& 
[0 10 7] fflf:&g5 8fcfBttO«ftU^XJ4»*5i5 

[0 10 8] 

v d^ 5 5. 0 (2 5) 

[0 10 9] W*9C5 9tcfBttO««jUyXttg||««5 
7 £fcf± 5 8 K*V^TWIB*HllU>X©aKJStf3taS* 

[0 110] 



2 5 /Am (1 = 143^^2) (26 



i tt, tulBJg i B5±K»J«Snfc|gfflf! 

h i ttTtW^GOiS^ (mm) , b 2 i , b 4 > % b 
e is • • • tt J E-*l J ftt2&, 4 3fc. • - - <D% 

f D=l/2 (-2 • n i • b 2 i ) Ci^t^nS 
@flf«3i©*<D^mgi (mm) * 

I Af B i • (NAi) 2 U0 
) 

fc?£U Af B i : MfBifcKA i <DftM<Dte&tf+ In 50* [0 1 1 1] M*® 6 0 £8B«©tttll^Xteii*:il 5 
mgffcbfch^tfX jifflH/yX^MffilOSIt (/a 5$fc«:5 6tCfcV>T^^«fc-rci:^^ii-r§ 0 

m) ★ [0 1 1 2] 

-25. O^bzi/11^0. 0 (2 7 

) 

fcj£U A 1 : MSB&ft©?^ S&gtilOi&g (m 
m) 

Ob i = n i • (b2i*hi 2 +b4i 



hiHb 



h i 6 + 



) 



SESf^ClHlSt^Sc, h i S^i^BOfl? (mm) » 
bzu b4u bsi, • • • (±fnfn2^ 4 

3) T&3) o 

[0 113] flt&9(6 lfcEWOiifttlUVXtt, &ft<D 



u Tit $sosb»*3 a xs/ s ttBftjB^mearaKi^ffl 
©see y * t y ymmicmm sns^i/yXTS o 

tv MgBfcM%l^XfcJ\ 4>£< i:t 1 ffifcMUff^OHSf 

O£0^1fffilB»«#:OMB^affiOi¥*^t 1, t2 (t 
1 < t 2) £ U MIBMB^S«OjS$ t 1 **-T5«tt 

^A 2 (A 1< A 2) tU «*A 1 <D^JK£<fct>, 

B^sigcoff^ 1 1 <Dffl$mdMmmz3mtLrcim*k%: 

2©)^CJ:D, SSDiiSOfSt 2 OJWt ISIBS^f* 
50 tE»*fc»S^«ff -5 OK<eW4»fS<0««ll!P»* 
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33 

N A 2 (NA1^NA2) fflBttfolsZ/X 

it, msa i tawsKoffs 1 1 tmmmnmNA i 

fc<0*l*-g-t)^C^bT> ^O^BIRM^O. 07 A 1 
r m s OTt&SJ: 5 tC^T-^s A^SS A 2 iligHJ 
»£C0j»£ t 2 fc«ffllKJn»N A 2 ^©ffl^fr-tBcft- 
LT, ^coMEBlXStfO. 07A2rmsOTt*5<t 

[0 114] 

A 1 ^ 5 0 0 n m (28)* 

0. 5< (f/vd) 
ftfcU f D : % i ffi±&cj?M£ftfc. tuieillJ/Tltjgtc 

<Db i = n i • (b2i - hi 2 +b4i • h i 4 + b 
6 i • h i 6 + • • • ) 

i it, mmm i m±Km&ztift®$m&-es&kir&m 

h i (±ft«Ub>£><0iSS (mm) , bzi, b 4 i , b 
6K •• ■ {4*41^412^ • • -CO^X- 

v d^5 5. 0 
[0 12 0] IS*]R6 5t|BttOS4%UVXtilll*«6 
3 Sfett 6 4 fc:fc^TME^l^>X©fe4XM##^&* 
I A f B i • (N A i ) 2 | <0. 

) 

fcfcU Af B i : MEMS A i 0)tSCii«^+ 1 n 
mStfbLfefcfr©. JWSlL/>XOfUSi(ft«0^t (/x 
m) -sir 
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♦ /fcJEU A 1 : KttESSM&tisHDBZ t lfcWTSftflBB 
I^COMS 

[0 115] W;£lfC6 2{CBS«<DMtU^>-X«lf5f<lM6 

[0 116] 11*316 3fcfB«Ojt*«lU>X»4ai*3S6 

[0 117] 

■ fD^lO. 0 (2 9) 

f D= 1/2 (-2 • n i • b 2 i ) fc<fc D £fS£ft3 
0$rM&®»0flO££JK (mm) 
f : BSf/^— fcWEia*f*l3fifcJ:«iaSf-'<r7— fc*^ 
fo-SfcttaBl^X^OA lte$5lfZH&&mM (mm) 
v d : M^l\yyX<DUn<Ddm<DTy^<m. 
[0 1 18] WaR^6 4fcl3<fiOS**U'>'Xtt«f*«6 

[0 119] 

(3 0) 

[0 12 1] 

25jjiii (i = 1 *5itf 2) (3 1 

A[0 12Z] l«*S6 6fcE«OW»U^X«»*3S6 
[0 12 3] 



-2 5. 0^b2 i /A 1 SO. 0 



(3 2 



) 



fcfcU A 1 : MEMS©?^, JgMSMOMS (m 
m) 

b 2 s : m i ffi_hfcU&8£ftfc, tOPBISISfWSfitcJ: 538 



30 



(b 2 



h i 2 +b4 



h 1 4 + b 



i S±fcJ&SSftfc 



Ob i = n i 
6 i • h i 6 + • • • ) 

IH»ffi& (CCT% n i {±, WEI 

S@flrft®@JJi : #Sk h i t±Jt«3^60K« (mm) , 
b2i,b4i,b6i, ••• tefft^ft 2 ^ 4 

[0 12 4] M$£6 7 {CE«c©*f^VX«\ MS CO 
g& § KM t , ME3fc«fr 6 mtf S ft fc*tStC«fc*SHE 

»»M*©iSi!i!a«*rt- l riff mmm±icm^ ■& § w 

0. 5< (f/vd) 



40 



^cDmmmmfaoDMWMfccDm-z* t k 1 2 (ti 
^ 1 2) wiB3awaigoffs 1 1 tttzwnm 

^AlfcU *9IBiSWS«iOIPS t 2£#iT3fttj|f8E 
A 2 (A 1< A 2) fcU MSA 1 (DftMlcZt), mm 

1 1 (Dytmrnzmmmcmmzrcim^ttfi 

5<Dlc&m%:fii7£<D®MfflnWL%:N A 1 fcU MSA 2 
<ZWfcJtHc«fc?K iSBJi»£<0JS£ t 2 OJt«fffl8aa«tf*:fc 
EM S fc U W£*fr -5 CO k: jg® N 
A 2 (NA1>NA2) tLfttf, ME**4*U>X 
ti, MSA 1 fc®i§SS<OiP^ t l 2:flMHMQftNA l 
t<Dm&-&t>&KMl,T, ^COMSIRM^O. 0 7 A 1 
rmsOTt4SJ;5tI^T^ froMS A 2 t3HJ3 

t 2 £:ff«H§P3&N A 2 
LT, ^©MffiitXMtfO. 0 7 A 2 rmsKTt&SJ: 

[0 12 5] 

fD^iO. 0 (3 3) 
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Obi=ni • (b2i • h i 2 +b4 i • h i 4 +b 
6 i • h i 6 + • • • ) 

h i l±yfMfrb<D^f£ (mm) , bzi. b4i< b 

fD=l/Z (-2 • n i ■ b2i) £J:t)Si?ti5 
EfflT*£©*©*USU©i (mm) * 

|AfBi- (NAi) 2 |<0 
) 

fcfcU Af B i : MlBifcK A i <D^M<D^Aif+ 1 n 
m^fbLfctto, ^U^X©j^ft«©Stffc (/* 
m) 

[0 13 0] ft**7 OtfBKOtt^l^X&if*^ 
5 — 69 OV^-fn^ 1 *&C:Jo^TltuIB*fcK A 2 <Dft&% 

0. 4< | (P h/P f ) - 
fc/cU P f : j89§SSt©W£ t l OftttBggeSftttK: 

ib«*54; tf/* fc»4s^*ff o <r>\^&mfcmmum\ 

A lfcfelt«HI#ai^lBPH (mm) 
P h : N A 1 <D 1 / 2 0HnftfC«ttSH«fttffnM 
(mm) 

[0 13 3] if** 7 2fcfB»D^U^XttM*JSl5* 
t 1^0. 6mm 

[0 13 6] 
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* f : IffM7- ttWBiaWflljSfc.tSIalST-'^y— 
tJ*fc*H*UyX^ROA 1 fcfeltSj&Sffid (mm) 
vd : ^UVXOW^dHOT-y^lS 
[0 12 6] If** 6 8KBiJO«ttU'>'Xi4|l*il6 

[0 12 7] 

v dS 5 5. 0 (3 4) 

[0 12 8] gf5t<* 6 9fcEK©*flfc^yXttl*#B6 
7 Sfcti 6 8 fc33V^TM8BS*«8U>XoaiRig*^iC* 

[0 12 9] 

25jtm (i = lfcj;t>'2) (3 5 



[0 13 7] 



[0 13 8] 



[0 13 9] 



[0 14 0] 



t 2^0. 6mm 



A 1 ^5 0 0 nm 



6 0 0 n m2s A 2^8 0 0 nm 



N A 1 



N A 2^0. 6 5 
[0 14 1] 8**517 4tCfB«OSmU>Xt±»*3«5 
5 — 73 <D^-ftlfr 1 JKtCfeVTf&ftJSRTk^ 0 . 5 % 

[0 1 4 2] 11**7 5tC|B«©*f%iV>X{4lf**5 
5-74 Wfftfr 1 Wfcfc^T^fcRflSgT'JSS 

[0 14 3] if** 7 6fclBtt©««JiVVXti»**5 
5 — 7 5 ©V-rtl^ 1 ^Cft^TMiEtttel^XOI^ffi 
3*OSSffiiRSJ«»*S A K 5^s 7& 
Rtf 9 *©«ffiiRMia»Oft* S A 2 L7c fc f?, ^ 



40 



*TffifBN A 1 PlT!WffiNm& 0 . 0 7 A 2 JjUKDtHffi-c? 
[0 13 1] If** 7 Hc|B*C*f^U^X{4if**5 

5-70 o^fnio i *^*jv^T^ie^rifc-r c 

[0 13 2] 

2 I < 1 0. 0 (3 6) 

★ 5-7 1 O^fto 1 *tC*5V^T7'^X^-y^#S^e> 

[0 13 4] if** 7 3te3E*©S**&iV>Xtt»**5 
5 — 7 l<Dl/>-rn3b-'l*tC*5V , 'T^S^:jtfc-rc 

[0 13 5] 

(3 7) 
(3 8) 
(3 9) 
(4 0) 
(4 1) 
(4 2) 

[0 14 4] 

I S A 1/S A 2 I > 1 . 0 
fefcU S A 1 : mM 



50 



(6 3) 

V£V s-j^—tr (Zernike) <D 

S A 2 : x.)V—>r (Zernike) (D&m&ic 

Hllftt*05 &<BimW£i8fth 7 ^osSffiiRSfig 

» 1 9 ^©^ffiiKM^c^ to 2 mm 

[0 14 5] if** 7 7 {Ctm.<DMWt¥%\$, 1&m<D 
^iiSAy/yv^UVXi:, COfcyXU yXiV> 

x«^ bfcjgficaa: sjias^ 5 ©^*3fcwsae»jK 
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xt, mm.(omm(DytmmmmmmcMi,Tm 

fcfi««cr)lH!Sf«jg^*b, Mf3SWcg&S)fcS<0-5 

ffit© 2 0<Dzfcfi;§T 11, A2 (A 1 < A 2) i: 
U MlB«ife«ffl»i^1«$Sf3ii^*©5l3, fi«<D2 
O«^'ft«IH««*<D®B^S^0«$^t K t2 (t 
l<t 2) fcU fcKA l^fCJ:^ 5lB^S«©iS 

$ t i (Dm^mmmmcim^rcim^-^ydmc^ 

S^r)t^©«<|iJWP^NA l fcU IMA 2<D^tM^ 

im^Zff ? CO tCi&g&Hlf ^OfMiJiS PifcS: N A 2 ( N 
A1^NA2) tUtl MiB*) 1 ^^^ ZfcttA 

i tmmmis.<Dm?£ 1 1 k{tffiip*fjpi&NA i t<DM&& 

t>-^c*fLT, ^OfeffilKM^O. 0 7 A 1 rmsJXT 

t 2 fcMdlUPgtN A 2 fccDfi^fr-etttLT, 
$cffilftM^O. 07A2rmst(Tt4Si5tl«T 

[0 14 6] 3f*«7 8tC|B«0*7^7t^»tit»*S7 
7 fcfc^TMKifcK A 2 ©^^MIB^SS^J? ^ t * 
I Af B i • (NA i) 2 |^0 

) 

fcfcU Af B i : tijIBKSA i <Dft,McDWim s: + 1 n 
mgffcLXci:^©, •a-^O^ttgO^fb ()im) 
[0 15 3] »*S8 4 WB«cCD*7t^3S«»*3S7 
7~8 3C0V^"ftl^ 1 Wct5V->T^^Mfc-Tc:i:^ 

[0 15 4] 

t 1^0. 6 mm 
[0 15 5] 
t 2^0. 6mm 
[0 15 6] 
A 1 ^ 5 0 0 n m 
[0 15 7] 

6 0 0 nm^A 2^8 00 nm 
[0 15 8] 

NAl^O. 6 5 
[0 15 9] 
N A 2^0. 6 5 

[0 16 0] sf*«8 5^l3«0*7t7^^t±»*3S7 
7-8 4 (DV^-f tlfr 1 JK^feV^TMIB^ U>Xitm M 
II 5 5 — 7 6CDV^-ftl^ imiCsEm.<D>ti ! ynl/^XT$>?> 

[0 16 1] »*S8 6tcf3tgO*7 I d7 1 6^ai»*«7 

7 — 8 5CDl/^"fn^ 1 3jt*5l/-'TMIB^ > y VXl^ 

x&, mib^s«©p$ -hmftzMWivKm mmm 



(4 5) 



(4 6) 



(4 7) 



(4 8) 



(4 9) 40 



(5 0) 
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* 2 ^S-r^^'IffSfB^mc^f LTMsBN A 1 ftTiSffi 
0 . 0 7 A 2 &,±<DttmTMytZ*t2> £ tttftm. 

[0147] »*^7 gtciBtt^^^tittsRa? 

7 7 8 KJSV^TtuIBlllW^jg^^U'^XT^ 

[0 14 8] it*«8 OfClBKO^Tt^aif^lR? 
7 — 7 9cov^-rn*^ 1 Wc&V^TMIB^-yXU 

[0 14 9] m>&m8 l (c8Btt0aB&fe¥KttHMtfl8 
0 tc*5V>TWIB*>yXU >^U>Xf4ffl«Wfc7''y^SSc 

[0 15 0] lf*IS8 2tu|B«0*3lete*3S«»«?l8 
0 tc&^TMIE* y XU >Xb>X«:'>& < fc fe 1 

[0151] ^*Ji8 3tcKXt<Dmiffl&jfitm#m7 
20 7—82 ov-rn*- 1 1 m^^rmm^ v xu y^uv 

[0 15 2] 

25/im ( i = 1 $5±t>"2) (4 4 

U>X^AW-r53tJK<D««SQK*SgASCi:*Wafc'r 

[0 16 2] 7KSB*©*^^tt»»20BS7 
7 — 86 CQVvf frfr 1 ^tCfcVTMIB* V 7°'; VXlxV 

[0163] 8icmm(omytyt^m±m^m7 

7-86 OV^ftlfr 1 &K.l8^Tffl£Xifols> Xit&IS: 
< fcfe lfcOX^X^v^Wfcfrej&i&Snfcl^X* 
MIB*-yXU^XU^Xt±, )fett^[Ritcj0oT^ 

§ o 

[0 16 4] lf*«8 9K:B2«0#ytel6¥3gtt»*3l7 
7 — 86 CDV-fn*" 1 1 WctjVTtulSyb >y XU VXb^ 
X«s )ttt^-fRlt^oT^-rs c tT\ MEJfeflHBiB 

[0 16 5] »*3I9 OKl5«Ol(«B6¥^«»*a7 

7 — 89 ov-'-rnA'' l mic&^TMmti y xu yyuy 

X&S mitf3$iK?ar>Tm&-t m^ftw.<D^ 

50 m*<OftW&6L(Om-Z <DttL'J>1t}ggl(D 5%'P%:<L$>2 
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[0 1 6 6] mOR9 1 KIB«OJItJtt)te¥5RHa9*«7 
7-90 W-ftlfr 1 #fcfe^T*«!flB#yB^^<03*ffi 
iRMtf*— fflicmhir 3 i: MSB* y X'J vX 

a »c}ie«i*iak:?&oTSEg;-rs c tr-m^t^^yt 

[0 16 7] i»*3S9 2&c8ESc<Dftfc?y^TyXSB 
H\ i&R©SftSftSi:* WE3ttW3^6ffl»«*tfc5SR 
JfcO^ftfcSASayX'JvXUvXfcs cofcyX 
Vis 71s yXZtft L fc7&£^1iiSfB§l«{*'DSB£»« 
^LTlf^fB^StcilftStfSfttlL'VXi:. 

mmts a t>v * fc ais^a* wagft ^ tr y * r y ymwr* 

EJtfft*«m-r3fcfc©£J££®i:» MfBIBSffi^jR 
iilglJ:, MKAyXy^XUvXttfttti*- 

)fr&*£W <T3 C fcTMKIB»®±fcaift3ftte*£SK©* 

*&R»*fctti Lttiie* y xu ^xi^x^wfts-ersm 
~ 9 i ov^-fn*^ i *»cE«<oiytJte¥*-efes c t* 

[0 16 8] mMm.9 3(cfB*c<?X ^fcJctf/Sfcti 
H«©SE«SSS. feitf/Sfcti, ^fe<ttf/Sfet± 
B«OStSItiv »*3K9 2fclB«©3ttry^TyX 

[0 16 9] &*5. *fgRBfc::l3^T\ @#f«ii*^fig^ 

nfcffi caws) fcttx ^ss^oasSs Mxtfi/yx 

3ffi«fc£CftvMg«#i!5 @St*^i:s«« 
[0 17 0] ^SJ^C^Tx IffBOfBiSfeitf 
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tt&3VHiS£f£tf£fT?:fc&£ffl^Bft3fc©T35t3 
T «fc V > L , flBflkft «fc t?S£© PfP5T*ff 5 fctbim v> 5 

» LTI4B»*frV\ »JO*1IMaE««t:lc*f LTtt'B 

10 [0 17 1] £tc, afcSWBJCfc^T, Jtftl/VXOgl 
ltd ttttU^XOftSffiO^ffiOtfcfcltU *f 
% U VXOS 2It(i, U>X<D3ttW fflBSMfrM 

[0 17 2] 

$.S<D-?:\ )tlfy^7 , yXS«T?7*-*S/>'^««^ 

tc, M^O. 7W±t-r§ci:T'1faSBSffi±{i:^ 
)ttSX*7 h^/jN^<T i ^S©T\ CD (WJn»0. 
50 4 5) ^DVD (iPg[0. 6 0) OCTfc#flaE©3tW 

[0 17 3] <KD*M%UvXti, W*IS2 t 

■T § c T* J: K) SWRfciDaSoMiEjBmril t a § o 
[0 17 4] »*«3<D*{^ (2) ^rc-r<k5^ 

-If Jt«i©iKS3b^S«Sfi!lfc«i!^aBiLfcl»t, My * 
^0 7 * — * x *^ ffi < * s ^ iri jc^f b-T S J; d * iftSWtt * 

tt§<DT\ mifti/^xbvxoimtiT'U—L. mfru 
yxt bToiaSf-'^y— *±s*»fc-r «t 3 tawta 

4^d i:T% 5 0 0 nmJWT©SJfiS*S6ffii6Sti:t.o)fc 

v> nijs t ft s x *Hh u ^x-eis^-r § « 

±feiKM«:fflIE-r§ C i:#RrtST-;£3o fD/f Off^ 
±SOTPlW±T?^U>X<DW±feiR||*^iEjgPi^ 

ft d -r ^> ±iaaTT?«* u >xom±mxmmiE 

^Sfcftt)jg^ftv\ 
[0 17 5] W*3S4 0^fr^ (3) ^?SS-T5i3fc 
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tf-PSSo (3) ©±ffi*jS*.:&:i^J:5K:fSfc 

feiRga^WKMlESftiH If § C ktf* < , TPB^Sx. 

Co l 7 6] H*a5 0jfflliuvXt«);htf, X^x? 1 
•y 5 ft D e«-e*A£gRfl!£T?fitiifc:fc D , 9 

&ft©7fcTft«$B§B»«{*©§Bil • B£/b\"Rrfg&¥3E*f 

tfcJ:t»«iiiiRJS**liETf*, m©f«5Sfc «fc 0 feiRSS* 
SKETf**. tttol^XttX^^y 

§ot\ ft n° y * 7 >y fmmv ~7*—t!^-y yfflR?\<D 

«\ 7 y ^»*^ff < s 5 0 0 n mJ5rFT©SiW 

aa«f**/h«<» "r***vj<sv-> eta**?* 

fc» ffiffiftg* 5 0 0 n mJ-XTfc-f § C T?'W$glB»S 
±t*3tt"r*^*V h*/Jv£<T?**©T\ CD (7 8 
Onm) ^DV'D (6 5 0 nm) ©C* t £tfefe©ft'|f $B 

[0177] c©WiuyX^ lf*3S6(i:S^J:dtc 
WiBe*Wiii«<rr*ci:*«»Sb<, Wffi*#aWBi: 

[0 17 8] af**7©^ff^ (5) *»fe-T<t5a:fi{ 

ctT. tt±feiRM*SiE-e*S. c©|eiSf«iit±, b 

wrso-ps jaw^^xtLT©MjT^y-h. ntfjTb 

VXfc LT©0fJfA7-*±:i£;£«fc-r i 3 tcigWciS 
«£c tT\ 5 0 0 n mKTOlSS^^Iifiat fcoft 

±feiDcs*«iE-r« c t*fflruiTSB*o f d/ f ©fi^ 
a t> -r r*\ ±piwt-j?*p$i u^x©«±&irm*^ ie 

[0 1 7 9] Hfc&g 8 ©&fl=5£ (6) %ffifc?Z£5K 
*#5£ (6) ©±RB*ja*ftv«tdtc-rsi: 

[0180] ai*ai9©w*uyxfcj:ntf, x^xf 

Scii^fSirttC l^ffifc-rsciiKiiD^ffi 
>y *7-y /*SfP7*-* yy^Ii'XOftii^lIt 
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< x Sl5 0 0 n mWT-pO»|$^t < , « 
JBSr#'Jv£<^ ®7j<^*V^^VC t^jfSUMDT?, # 

js^s s l v \, «f k * u 4- v y -r > m 

©y;l/#;l/*>3R«JB!Wa*bv\ Mfc* ^ffS (7) 

©aw^y-i:, iatfb^Xi:LT©iiitf^y-^±^ 
^rffi/ct- J: a fcaWKS-Kc: i:T% 5 0 0 nmttToS 

Tfe§ 0 f D/ f ©ffl^±S©TPI«±T*W^U'>X© 

[0 18 1] C©^P>Xt±s W*3R1 Otc^Sia 

[0 18 2] MM&R 1 l©^fri^ (8) 5<fc5 
t^T^So *fl=^ (8) ©±|5S^«X.aV^9^-r§ 

[0 18 3] 8»**1 3<Dttysls>XK&m£, 7°9X 
30 EBiKM**fiIET?f?* @Sf«ftk:J:t>fy6ai*«iET# 

c ^ sfegja^fes©^ 

yt\Zy i/7 y XgfT-7 * - A -»X*i«^©ftffl^^ 
< s $*5 0 0n mWT-POjaa*^* 

<x WMffitf'b-£<, ®7lc^AVjN$v^ct*WSLv^© 
(9) *»SS-rsJ:3k:|5iSf«J6^B8-rSi:x feiRH 

[0 18 4] ^fr^ (9) 4©J;atitt 
S (10) *»S;fc-rci:*W$L<, $fc»*^l 5© 
Jcdfc^S (ID %«fc-rcfc*<HK»SUv\ 

[0 18 5] CO»byXli, m&mi 6t*5J:3 

50 [0 18 6] M4 0 OnmlgC^iWS®^ 
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©0*f*ifi*fl&*u m-t&i&mzmjE-tzm-s. mm 
lent § mmm^mut-x^. <fc*a*5-efc3o 

3j&Kl 7©«fc3tc % Wffi±fcll#fl(IJfi*»J*b, Htf/f^ io 
y— % 2 o©Sfc#E-r 3 £ i:T\ &®±{c^fig^nfc 
H»f*WfomiHI***<-r*c:i:3W*«©T». B3SL 
•f»f <, *ftT?v^T0lfr»*©&^^U:xXfc'r3c: 

[0 18 7] C©tf, 0. 1 O^A • f • 2 (n i / 
(Mi -Pi 2 )) < 3 . 00 *»;fcT «fc 5 fc#ffi©[II 

CO 1 8 8] ±jffi©fftB«ifi!tr3fcfci\ ffsR^l 8© 

0. 20<i-f - I (ni/(Mi-Pi 2 ))< 
2. 5 0 

fcgfc-T©*^ t)j!f$LV\ 

[0 18 9] $fc, 9 ©£3^ iE©/^7— % 

mt z>mmm&i±T v ^mcn.<om*m?z><DT\ mm 
m&<omn^xh ltojsrj*o®« f d t, *h*u^x 

^Ofe^Eggtf^ 2. 0^fD/f^30. 0£:$t 
fc-T <fc 5 (CJlJR-r 5 C <t T 5 , zfcg 4 0 0 n mSA©}^ JO 

±6iRM*^SFK:«iE'Pfr5o f D/ f OftflSOT 
ISJW±T*t$i U>X£3R©tti±&il5a£#fi iE^Sfcft D 

-rtrr, ±i5iJ^T-e*fti^^x^<o*ai±feiRM^«iE 

0^fD/f^65. 0. *«fc-Tci:^J;t)i?*L 

[0 19 0] Sfc, mm 2 1 tl3tt§« 0. 3 5< 
(X1-X2) • (N- 1) / (N A • f ) <0. 55 

ffifcftSnfc^IOJtftoU^XT&oT, '>ft<£:fcl 
r3©ffi±fclH]«T^tf®JSSttfcSf«9l':'X (ttT, Pi 

nvitZM^mcffilE^nfc^^vXfc-rSfcfeO. 
#S©^X» (X1MX2) fclWt-3*#T?*5o ft 

MMnfttf 0 . 70 £A±<Dmm$mw-mmttVo u>x 

Tfct. (X1-X2) • (N- 1) / (N A • f ) (Dffi. 
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tRII©^b»*^<ft5-r^ftV\ set, TEW± 
TV- ^^-;l^£tt<t)«EiB^*^f EflMfc: ft t) Jl^-T, 
±PlJ^T-C s - : <'-v s ^-;^licD^ffii|XS* ,s fflIE^StftD 

0. 39< (X1-X2) • (N-l)/(NA-f) 
<0. 5 2 

[0 1 9 1] W*^2 3K$5lf%, 0. 3 9< 

(X1-X2) • _(N — 1 ) / (NA ■ f) <0. 52 

mmMn&tfo. 75-0. 95©^iatc$s 
PinBifgaBS-iaswHfci^^xeiBv^T, ms^frtfas? 

2s*^»fcaiEsnfeji*ftuyxi:-r«fe»o> ^ffi© 

•9-^* (X1MX2) fcBB^-«jfeftT»**. '■WIIID 

0 . 75i *)±^nm¥wm-mmtmvyxx' 

«\ (X1-X2) • (N-l) / (NA - f) Ofitf 

Wka viRg^ff < ft 0 -r ff-r, *B5ia©)t«"rnfc 

iS^conviRM*^^<ftt)-rrftl,>o Sfe* 3tS 

^ 5 w to s n § ft<Dfomm'j>m&<t l fc*^©»K 

v-^^l/^co^ffiiKM^MiEaafcft t) JUTf , ± 
#~ftv^ 0 

[0192] awss2 7»±i#ftu^xott±feiRia©« 

^iSSLTvnif, ffiffljfcK^ 5 0 0 nmJWT©@?fcS 

[0 19 3] »*3R2 8tt3t»€)&53E»%ft:bfci:€i3D 
aWSflUaoifiEfcHU )fci;y^T«yXS«fc^T3fc 

iHiLTi^sns^iftu- tfi4«tt«re± 1 0 nm 

WfcUVXKRfrfcESfffiBtffcffS (13)% 

»6£-rnarjBft"T»*s. co^a (13) zmrchr 

•fc D &SfictI%mt C t ^T'#, TI»W±T»KSUKp 

5 ««#a2{fc b k e ©isffiiR^ iE5sw k ft 5 t ^ 
uxs^MiE^stcftt)3srft^©T, «a%5oo 

sct^RreikftSc 

[0 19 4] W*«2 9 »IH9r«HetoMff|IIIIH-r4:t>% 



-23- 



45 

^sttfcSita^rrtioiWfiiBoHBiteBi u wmmm* 

23W5«KH§IJ8S«ft (I§l8rffi«»i:t>v3) LfrWL 
fti^ftP>fc£\ (Ph/P f) -2 = 0i:ft3#. *I8W 
T«S*Pifcttfr & <D»'>ft$M{ tic ioTiU^Sii 

wm<Dmk*®m<DftmK x t> mmcmiET Arabic 

Lt* COtf, (Ph/Pn-2) tfOA^SSl 
6 il« L fc i: £ ©8®iRfS *<ffl IEJIPJ CftDt 

sr*\ ±H»KTTiepjRfi* 6js**wk u it t * 

[0195] If SR« 3 0 ttJfcSEiDifiS tfgfb L ft * <D 
SftifiSWfc^ft: Lfct^lcn^U z/XvimWM.tt 

iaufiBfi*»w-* jg«f uvx-e^-rswiEa 

%s 1 0 nmgftLftlCV— >*t;l/)t»OS 

siRSSo^tJi c I a s a i ) 1 5 zmrz-rc 

JS**^6+ 1 0 nmgfcLfcfctrOSSffiiK&aTOlBfl*! 
&SVH;tMlE^£fc:ftt)iiffftV\ ) CtT\ v— 

?m<oimvsm<Dmtm& s a a o t^w- 

X^CDTStf A 0+10 nmtc&tfS 

ISO^ffillXS*— XOiJSfcs A 0 + 1 0 nmfc&W-* 
J»ffiiKiS*-X<£>±iiil fc OWfc <fc 0 
[0 19 6] Sfcs HRWft3te£*mT?fciU SSStcft 

rS^t^^T'yXSBfflOttftl^'Xfc:* *lflf#©@ 

tc«^:^ftisijff^y-*^ST^t), msffi^ 

©IBPHtf/J-** < ft @3ftttt0MMtf'Jv£ 
^ fc, safiK%(c <t § 0Sf«*fiT^oWiW** < ft 

s £ ? ^ ijjfi/vxtLt commm tmvf^xt 

LTOJSflffM m$.<D®.&&m& 

§Mo^-y^7*-*x^ttLT^<ft«^-[Si^^k-r 
Si? ftW±feiRM#tt^W U 
- 1 <A C A/A S A<0 

±S*Slfc-r<J:5 fc-TSiu ffiS4 0 0 nmgJgcDftS: 
fg^-T 5 ftMSrffiffl 1- § £ y * 7 y XSBJ1 ©Mi b 
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x 7 * xjsa-avh? i/ v >x 1 1 § c t # t? * 

[0 19 7] JdCI4» @STflUHfc:.J:?K fcMjBUVX©*! 
±fe"Uai««GEJMflfc LT»2pjg*©^®i{XM7!7-Xi: 

iSStfSEft LfcHlcQ^X h 7 * — * XffiBflDgWAVhS 
< ffllx. SnSOf, flag***— -y e^Xbfc^-g-O 

[0 19 8] Sfcx ±E©<t-5tcfeJ|XM^fiE-r§i:, 

< -r «ig# «fc ^ B9fMWonnni«^:« < 

[0 19 9] W*^3 3 »3HINREMH^K:jtr«1IHB 

• HJBRilfcJ:*liHffa*OfiT*l»C!i i:A^m*S 0 
[0 2 0 0] 4tfe5J;dfC, ttVaUl'XiZ : f& 

o, ±iWtt©«E»fcLT\ n^Oia^@*f^*^:<D 

ElflfSfcif^O , ±135tliI*f«**iJffl-rs»^fcjtU 

ccDt^, wftu^xtcjBjsasnfeigsTSoa-e-r^T 
*uffl^««^iaiff*WfMiwo«4v«3^wtc/J^ < ft § 
t ft 5 msf ^ftott^mdfsiBi tsft s <k -5 l 

40 [0 2 0 1] »*^3 5<D£5lcttm*M£h, MMls 

[0 2 0 2] It** 3 6 CD «t d JcflM»5«SH-P«SO 
3mmJPtil*f'r5P , 3g|3S®^8 5 %&Lt<D O^ift 
tt5t> ffiffljllfi* 5 0 0 nmWTOSSSfc LTt. 

so x*'&mT*m& LTfe-fe y-y-'N AW-r * Tta^+^t § 
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t*?5„ i:fc, fMSS^SOOnmOT, 4 0 0 

[0 2 0 3] 7«, ^UVX©+£a»S<flR 

®i£g<D 3 fc 5 2&LtVlEMt& tWrZ/XK. 

ic £ % T* fcfc * y X U > X b >X* JlfiW^ Ift 
ft o Tito" 1 b Ttt^S U- VXIC A&f "T 5 ^©JgfStfi £rg 

3^0^®JR^Bg^«jE-rSChtfT#S. bfctfo 
T> Wftil^vXOESifiKSIft^*^ (18) ^rSfcLT 
v^nu\ ft i: it^PvXo*^/?^ jWRfHWctt LT 
KtefcfcWS* fe o T^Tfc A -y XU y^l^vX?:)tiS 

[0204] M^gf 38tt mm&^xm^^m 

WSB&m»<Dl3&l8 <fc / * ft liS^ffl t" -y ^ T >y 

£SW3«fc tf/* fc tiff #&<4oTLS3tf, c 
©raHfiiiflfE* >y X U >X U vX^^Cf^ o T Hftt i: 

a^-^-ngwiZ >X— ffl^Sj Lfc«-&s * -y X 
'J >XU:xX*ft*#faK:aW£*£tt£g;S-&5 £ 

p> U>X©i«HinSMfc}3 «fc tfflMOJDJMHfc*' 

H5ftT<sfcx w%u>x-e^f stt±feiRisos 
^{fc b ftlSv fcf *5j b X<*v * >y ^ -7 * — A x ftfa. < £ 3 

<fc o *«*«?tt**-rsH#f«jt**«3tt*3R©v^-rn 
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w«c t-emf/fbvXo^y-^fi-p^soT. @ 

X*1BLW4«. C©lHiSf«jfil±«yBfc 

^X^<D^S^Tf§±-TStt±feUXlit>ffiiE^-S C 
£;bW£bv\, 

;o [0 2 0 5] |**3S4 l {±*<yXU yyi/yXoi^C 
IB U 7" v ^S©^:* ViE U >X T 

•y<a«3D/jN^^ftlxVXi:^-a-Lfc 1 W2tt#Wlfc-r 

[0206] i»*js4 2ic&ni£, m^.t^?m%teM 
BgT?«i*u^x-p^'rs«i±feiRS*s»fc«iiE'rs 

[0 2 0 7] «f94 3(i, *-yXy>Xl^>Xfc^ 

20 m\ 0kft& d9) *»fcLTvtitr, u—*?ytm<D 

■rsjs®iRSo*{b*/jN? < «i^£ c tjbw*s. 
[0208] i»5i<*4 5 immmmmmmctttzmm 
vim mffi&v&&-r&2*w±<oi6#m 

mmmommmm^m n {g> *wtf»*iKi l/ntm 

[0 2 0 9] »*«4 7t±s )t^©¥#{*U-1f©«S 

X-&SSEHXMtf f§£-r § * >y X V >X*K 
40 [0210] i»sR«4 8 it, asaKvttiaft*^bbfe 

i§^K, ft n° y 5 7 >y X««©i0ftte^T?£ b ft^® 

^--^-^v^«T>X-^«?®iRg^fg^bft^, * 
•yXU ^^U^X*3tttt*|Siifcjli«*«^t3-aESfS-&5 
ctT\ ttMU>Xic\M-t?>yt%.<D5£®.Pi*%£z.% a 

[021 1] mum a 9 it, ytmmmmfowmm 

50 -TS^SiRaoffiiEfcHL^ SlIiAIKftS^tK 
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»<ftS;£fafc8SiS*8ro*^ 7VX-ft5WXStf 
f§£f3o t©fc** #-yXU>XU>X;&ftfiil?3lRjfc: 
M^ft«7£tf^£-£3cfc-C\ ttWsU^XlcAMirZ 

ftjKojgsws cntcttK *ftft^*T£c 

[0 2 12] l»*JS5 0*4, U-*?<D3£M$Lm<DffiL / P%: 

mram&2-&2>ctT:\ w^i^XfcAifr-sft*© 

&SHM*&*-Zo cmcXK). glftft^T'iUfcISffi 

[0 2 13] 1**^5 1 JCtnUfs ^PVXtOHPS 
^tiira^^^ «t 3 tc* -y XU V?V>X^ffl*lR]fc?S 

o Tg»s is yxic asi?-iisMc it'* 

BiRS^^S-^Scfc^ffi^So Sot, ±«£>JSH 

fcii-a-, areafc*7£«-;& >y xu >^u>x**»s-e3* 
j# <®> is zsx t ommztM'pz 3 * 5 fC A >y X U V 

7 \y ^ X*3ttt*lft TSS£S«ftl& *f H) U >X 
*c tigg; s s iff k )k^xW&ttfX%s1r %<dt\ ttm 

^-ftJ*ffiiKie#f8£ L ®^ft«7ctf# v XV 

fcf* #fe£LfcZ:xX-ftOT&K;&l3<}: -5 if^P* v-fe;l/ 

[0 2 14] At$«5 ZKZMZ, ftfflNBSaftifctttffii 
RJlft H oaB^»*^»A,T- 2 Oft«^B*nj^JtOE 

T?, &ie§tffi^£>ilftX * <y h <DMkytVim%mc BLttiF K. 

ftifcftft¥^f#3 c tA'TtSo 
[0 2 15] W*«5 3W\ *f8BU;/XT*5g£-r5«Lt 
feiRSO^I&aCf* y XU ^XPVXS.tf^U'^X* 

&SHc*i lEnTiiSftft t° y * 7 y xmmicm U ts -y XU 
Xfc;Utf 5*fi5lC©?E»tf!*S£*.«o Cftfc.fcDitWt' 
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JO 

^^;V£fift«»cft?K *ftft¥;£:£{*i: LT, & 

5W±feHyS^MiE-r5 d i:T% F* y Xft H£ -v 
X U >X U y X03»B5ttJI«iE«lK<«ifl!T? £ ft v 
R4««ffA^t ftl^T-feX # y hgA^fr < ft D 

U U^X*)t«^lRlfc»r>T^*-arS^ 
ft t° y i' 7 >y XS«T?tts H^fS^O R F ®|>sft H *q& 
- Lft*^ e»*ftft¥^T-fg^ LfcJ*iiiKfg#*jgK: 
ffl!E*ns«fe3k:*yXU>XUvX*^*-&S 0 c 
0^2tDMKSBtLT(i, #VX3-f;l/S7^f-aI 

[0216] s»*3S5 4fcj:ntf, mm<D%mm. 

20 m • S£Sl^±a<D7tf «y ^ T -y XS«^^« Lfe c 

[0 2 17] W*^5 5tc«tntf, 3SWIStEOJP*A^#l 
ft § MRQftlimEflHftf* tc^ LTSft § iSSTft ffi^ 
SS^S fcttSfe*ff r> C £ Of ^ 3 ft e -y ^ T -y XS« 
fcjaLfeiftMPfSOjt^U^X^S C ktftT?**. e 

^n-? - noft'ifissB«{*^>!tLTisa*3j; 
a i rtT-issi&gtf o . o 7 a i (Dwrnv^vmssm 

Blte*ftT?#, ^O^fiA 2 OftjR*aWS«OflC* t 
2 £frr SftlHf $HIE»ME»fc*f LTfiHillllPjRN A 2 F*3 

-ewmosmit o . o 7 a 2 cwe^oit ^sieaffi^* 

ftt? f? § J: 3 fcSSffiiRiS^ffiiE-rtiff J; < s * 6 t N A 
1*0. 7W±lcaf«)Se:i:T?ilM88B«ffi±fc*ft , rs 
X^>y < -etSOT, «t t> ift^fiftft'lf^tE® 

40 ^Tt5„ 

[0 2 18] i$«5 6fc«tn^ Mffi*4mWtT% 

[0 2 19] JJBB#fffiOfffflteJ:D, Sft5 2^ftcD 
fci*UTx fe§ l"30ra3WROHST3ttk:«t») 

A^fSS. t«:b?, 6 0 0 nm~8 0 0 nmOib 

^mmmmommcnh. 500 nmWTossftsifs 
T*fc3\ M±feiRM«:*f»u>x-p^:tr<»3fe-rso eseo 

T, 5 0 0 nmttTO»«MW-r«i±feiKi8«K(^ 
50 ^cffiiELfc*^ 6 0 0nm~8 0 0 nmOlSl© 
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iM C 6 0 0 n m~ 8 0 0 n nKDSi&gOfg^Tftife 
l&H^St^^CfiilEbfc*^ 5 0 0nmHT®S$ 

cl©i:#, W:&£5 7©J;?C, *fefte£ (2 4) 

y^»Kl#LT, ElSfffi©lslSf-'^y-*»€-r*fcx JS 

KffllE-rse:fc3ym*« 0 *fl=S (2 4) oTISJW±T 

[0 2 2 0] »5|<3S5 8a»UyXO#807'^t 

©»sbv>*ftteHu (25) *sss-rsfc. 
[022 1] 1**8 5 9t«tn^ ftVai'>X<D&MM 

(2 6) *t»te-rfc, b— •fJOROt— K*y 

[0 2 2 2] 2|K^fc«t«2WafiiOJS*OS*S*» 

^fc^fg&fcll&bVXTW:, iife l-POMKRtf 

^-TsaWXM^ffilE-rSo co^t, t*#3K6 0©* 
ffx£ (2 7) *»fcf J:5fcjffl*U>X©03f*K6©2 
35?03ttKS6ia»«»*a^ *H*lb>X©tt±feiKIS;& 
EI#f«iSk:± DMIEbfcv\ fc*v>ttSiKS««fc33V'' 

t«ti/\ cn^^t), isisfWBfi^ttifeiixigajEosij 

**fr < toe i:#£^<DT\ m^jioMl^gMT 
^ IWHH3^*<WIH»^av^|iiJff^©*i#'>lil 

[0223] mms 1 tctnffs mw&fc<DB-£t>m 

TOISS (A i) ©HfcSifcg-elilfflioaBSSfcttH 

^*ffa c t<DT*%zyt\*v tr7v7mm.Km\,rtttm 
mmsammctt h-emmx*. xf/tutim±*fr a re 

k> isfii 1 ^7fe^^^s«©j?^ t l^wrs^'it 

0. 0 7 A 1 Ottl8T?*©1WHIB»Sfc:lll3fcT?ff* fro 
ifcSA 2 ©Jte#fejSiP3IS«©J5S t 2^#irs) 1 £1ffBfE 

mmmcn lt«hjipp»n a 2 0 . 0 

7 a 2 «is«sn:*«-efrs «t 3 tigs 
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J2 

lIXg^rffllE-rnff <fc < , l%5 0 0n m«TC 

f5 e £Tli$gfEiiffi±tcjfi)^SX;H-y < Tf 

RSfiitf/Sfcttlf^ff -5 C fcfrT#S 0 
[0 2 2 4] §MtfR6 2fc«tnt^ W E^SSffifrS 

[0 2 2 5] »*^6 3©J:3fC, (2 9) Zt'M 

mcffijEtzztbm&Zo mtt (29) otpijw± 

[0 2 2 6] |»*^6 4»CJ:htf, ^ffS (3 0) ZtM 

Aenso-p, ±iBisisf#i)fiT?aas2iS[S<offi«(!D# 

*fc»bTtt±feiRg*»IEbfc»&fc:s ZVLX^tY 

[0 2 2 7] if*3S6 5fcJ:ntf. S*ftU^XOfeiRH 
*»*ff* (3 1) ^}Sfc-ri:> b— IfftilO^E— F*y 

[0 2 2 8] #«Wfc«fc3jSW£ffi©ff£©Sfc58HS 

<o jttt ail Bflj^^ tc« l TflHsosaa^ ± 0 s / s & as 

^^Rl^M^bVXTti, 1 1 1 OOffifcWJ 

50 ffS (3 2) *j»fc-r«t5Ki*«lb>XOlHjSf«3fi©2 

t«* b yxt^tt 5 w±feiRM*' ? aiE3iPJ jc * o a 
flfb^x^iib-^-rv^ 

[0 2 2 9] |**«6 % ¥ v 5 T y XSH 

*0. 2 mmJ^Th/jN$ < "TS d h A^aTfeSA^ 3 

^&*Wtt^r oHSfffiSrJt* bVXfcKW § c t i 

tr -y ^ 7 -y xsbt« • u±f § c t tmm t a 
So ±fsmiifffio^^<tt), s^S2rSftom 

50 i^gT'feS. t^b^, 6 0 0 nm~8 0 0 nmOttt 



-27- 



53 

T, 5 0 0 nmWTO®iftS««T?«l±aiRS*StS3% 
^{cMiELfc^-a-, 6 0 0 n m~ 8 0 0 n mCDgifcB© 

6 0 0 n m~ 8 0 0 n mOS$50liSt'i±fe 
iRM^St^^CffilELfc*!^ 5 00ntn«TOl» 

«w«T»w:iU:feii5att«iE^jes:a •? mtsa o 
^ffiC (33) ttmt~$&r>K, mffiisyx 

3o (3 3) <OTKW±-PSJS*ffi«-P*±feiR 

Htf *ff JEififtl fc is. <0 1 ff -f » ±R«TTfflift«W«T?« 

[0 2 3 0] »*«6 8»CJ;n*f, ^ff^ (3 4) 

x.p.nscD-t?, ±E0sa*BBTaa* 2 

;l/£/h£ (ffliiSc btf-?%%o 
[0 2 3 1] lf*«6 9t<fctU±\ ***U>X©feiJXi£ 

(3 5) ^jsfc-rt, ix— tf^aso^-F^-y 

[0 2 3 2] s»*«7 ojcfesidfc, ftfiA 1 tmm 
s«©»s 1 1 tmmmnWLNA 1 ©ffi^-a-fe^r^^t 

T\ Mi2 fcSWSfiOPS t 2 fcMHMDftN A 2 
©II^fc^KjftLTifrg&PwJPRN A 2 CD S5 
3»SHXlS*mEleISf«BfiOf^MK <t t> TttlE U in% 
NA2*>6NA1 *T7©iSHtt^ffiiKM*7l^7'^»i: 
LT^t < ^?tTfe< C tAWS bV\ iftS A 20 
ft3££\ MSA 1 fcMnftNA 

aw* < ft t) -r if avotf x yt^y&Ty xsbos^ 
¥gT'<D^i^oiffl*»<*<: fc^-et, £ etc*-* 

«{*lC*f LTtulBN A 1 T?SSlRS^ 0 . 2 0 A 2 U 

[0 2 3 3] IS*«7 lOMS (3 6) fctEHfflltifi© 
ll«IIB«^ftfc*3^fcSEa*IftOlMlflH©IIBHIh:ia 

ttv^a) Ljtpwbavttsar. (Ph/pf) -2 = 

U*J»EiR£©£*III$T<0flsfi§K: <fc D fi^KStlE-rsfc 
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tfjfff LV^„ C<D£#, (Ph/Pf) -2**0*>e>& 

s®ft*ftfcffl* tzz. tim* l < x ^frs (3 6) 

OTffiUJtTK35?OJ«BSiRM*ffliE , raigSfOf^ffl*<« 

<fts©T, aiasfiJssojt^tcfc^T^cszifis 

WTTIiffif«KfiOll«IBKiW^* < ft D Bffirftb 

^cDiSv^^i^x^seib^-rv^ 

[0 2 3 4] fjf5ttiS7 2<D£?fc, j^l/VXO#^ 

Ty^Sttfrfctr < ^ MS 5 0 0 nmWTTOai**«* 
[0 2 3 5] 1**^7 4 0i5tff^I^t, WfcU 

sac* ©7k^*««R-r s ast fe^ r v >xn k 
[0236] mami 5<DjL5Kwamu/m'vtm<D 

3 mmff IcMt Zftffiffi&mtf 8 5 %LX±©fe©^r«S 
fcTSfc, ffiffljftS* 5 0 0 nmWTOSilflfifc LTt. 

c t m^-ih lm^cd s / n tt^ a < r s e: t ^ 

T£5„ fiffitfi^5 0 0nmHT> 1fK 4 0 0 

yX£irtU£'£{t<D&Wimfrkrj:t) , ^sic^Wfcffiffl 
[0 2 3 7] lft5f<]B7 6t*. *HfiiU>X©4'jC>JS?5b*a8 

3^©^ffiiKM^^iIETS c Lfc^o 
T> ^l^>X©^®iRS^ff^ (4 3) ttffifcLT 

WPtemm* o TV^Tfe A y XU y^l/yX*«i* 

50 l»*-rsci:A^*5<0T?, *Jtt^^^oa^lB 
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[0238] »*i7 7(i, mwmfa<Dm-£t>m&z>& 
rcim^ztfi vet <D-vzz>Myeyt^T& t, ft® 

U vXfiSt 3«±feiKiS©M£tf # >y Xl> 
^XROWtl 1^ >X%^t?*lft^m©&7^ffiT?5§± 

•y XU ^^V^X^TtliTalRltCji^^Mfc^^^-y:^ 
cfcT\ *ffeU-vXtcA*fr«7 1 6^^lg^^x.S<» 

£ 1 1 *m?%Kmmimmmctt\,-c{m&mn%cN a 

1 F*m&ffiHXS^0. 0 7 A 1 OttffiT?^0)'lt^lBS® 
fC*^T'^s frOifcKA 2 (07t^aB^a«£D«$ t 2 

^wirs^'it mmmmm^tt^TimamngiN a 2 
^huxs^o. 0 7 a 2<D^mv^(ommimmicmye 

HWeSSo CCDIItfjT«®«^l'>X«tfT£ 

avu A^xu^xi^vxtc^tTfeau^ sfc, * 

^^^©^l^Xi^-yX 1 ; ^Xl^XJiWoft 

Xic-ttL&wiKAmt-tzt, mz-imwmfaB-z t 2 

= 0 . 6 mm©'tf fg|B»«{*%Kiill^-r 51^07-^ 
[0 2 3 9] f»*«7 8tc£3J;5^ f£SA 1 tiiffi 

s*<d*s t i tmmmnWLNA 1 ©a^fr-a-tc^L 

Tv fi«J2 £igHJ!ai£©ff£ t 2 UMUPwlPliW A 2 
Offl»#t3-(ttc*tLT'iSS^:liPmN A 2 OSeH^-C 5 © 

na 2<p6na i ^xo^mitn^um^yur^t 

7fr££, ftfiA 1 fcHPRNA 1 T?ft*S«Et)^T*3i 

^PPRNA 2M±<DKmtmmmw±.T*x$v h% 

*Vh* < ft (3 "f ff a ^Of, ?1£tf <y ^ 7 -y XS«©£}£ 
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<Dimz, *nE»ES«©j*£ 1 2*#-rs^itsi5® 

BKfcfc: ft LTWIBN A 1 I^T-MSlRM^ 0 . 2 0 A 2 U 

[0240] im»H7 9fc<tnar, aefcfe^JRoiasf* 

ig(c«t tJ^U-vXT-^-TSfeilXM^ffilE^^So C 
io £D[Hlf/f1i3i«*f ! fe)^>XT-fg^-r§fi±feHRStiPx, 
itf^¥S*©^U>X#tt©ft¥gIST?fg£-rs«l 

KXQfioZttfT^Zo £ ©A >y XV V X Is VXfcJ\ 
Xfcffl»«fc7y^©/h£^ftU:/X*gteLfc 1 

[0 2 4 1] W*JS8 3tt, *«yXU>^U^Xi:*f» 
*M-*«LhfeiBaSfcBBU sfefriS (4 4) **«fcUT 

50 ^m^»mmmmcftt zimuMcDwt&'hz < spa 

[0 2 4 2] »**8 6(c<tti«, aa^SSJPff^aft 

§ 2 a»i©ft1t$£iefi^*(C J; § |B« $ fc tin ^B#tc* 

[0 2 4 3] W*«8 7tcj:nti\ JttJBO^W^l'-lf 

tt*— A-^VHiTV^-ft^ffiiRMA^fe-TSA^ * 
■y XU vXU vX*3tWrtTlftfcaW!KJ:*«tn»*'»« 

[0 2 4 4] M#H8 8KJ:tUf. B**V>fc«*36i«a 

g£W*7^X-ftMIXMtf%£Lfc«-g\ *>yXU > 
X^>X%^W^fSj^a«ftMf£tt^^-&?. c i:T*t 

«iu>Xfcxi^-rs)tejfto^»^*SEAsc: tt«t »j % 

50 [0 2 4 5] »*«8 9tix «HHBIH«jKfl:©««« 
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fg^-T^o Z.cD£%, #-yXU VXbVX^ffl^rRHC 
[0 2 4 6] ff5R]J9 ^-^jgOfgigig*©® 
ML. C£D*^fe, #yXU >Xl/>X^ffl757i^;:ifi 

ty&mrcim&s c t-vfmiy^XKxmr^M 

[0 2 4 7] !M<3H9 1 <DJ:-5tc, ^U^X^cDP^Iil 

^tt2ra£-£i. i a -y XU >?u-yX%ytmJ5\viicfe 

T$mymxM?z><D-z\ nmi^yXTitr^^-^m 

m\y>Xh<Dfsm^mim^n^ m^tc*-^-* 
ic, ttmu>xto}rsm*m / p-t£iiz>£?ict)vy'v > 

X-&3WX;Stf fg£Lfti§£\ jg«^»f£^* -y XU 

> x u ^x^^ £ b t vmmzm'p £ -tfrn 

[0 2 4 8] i*5R3M9 2«\ M1foU>X-?5££.-?%m± 

amcffluERTIg&ftk? -y 7- >y XSH&c|?g U A-vXV 
>^uyX^2©®iSBtJ: t)ftttfc:rf}oT^£ 

£\ *>yX'J >Xl^X£*£tt#fifci^£*7ew-se£ 
S-&§CiiT% M^UUyXizXMT^yt^.'D^n^ 



0> 



n 
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55 

fcHI#r#Hfi33 «fc tf/S ft « A >y X U V X UVXOfeHXM 
flBS03tt«$B8E»«E(*:*aftS&fiT?lR|-03t t! -y ^ 7 

>y xst«TfS»fcrai • w^-r i. c fc*^rj»ifc4So n 

2 <Dig»lS«« A -y XU VXUVX^ftttTjfaKi&o T 
aS£«**aV. «lO%^>y^7'y78iT-tt, Sift 

£Lfc^ffii|Xgtfgj&fcfflIE;*n5«fc 5 >y XU VX 
UVXfc&^S-tirSo C0^2 0|gtb««tLTt±, # 

[0 2 4 9] W*S9 3fc«J;nHr. Sj*. IB^CDlSSg 

men lti& § tt*T?SB*r» Bflnoseas ^ t±s^^ 

[0 2 5 0] 

^Xteftvzi&mteimijfa&xffl, ytmzmmftjj 

[0 2 5 1] 
[SSC1] 

h 2 / 



X = 



l + )l-(l + K)A 2 /r 2 « 



2i 



[0 2 5 2] **Sfi03^SB©l^>Xfcfeli-SlHlSf 



2 

j=i 



[0 2 5 3] 
[»2] 



b 2J h 2j 
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59 

[0 2 5 4] 

ims&m mmm i ~ 9 v-nm^m i , a 2 tc^~r 0 

^#^) (Omfflffll, 2, 7, 8^U S2ti*^S 
HS£0! -KSKHD-DVD) 



50 



4, 5, 6, 9*^u ai&tf«2tc(±±aoft*ff 

l£ &C Bit" £ ffl^^^o 

[0 2 5 5] 

Ml] 





1 


2 


7 


8 




405 


405 


405 


405 


U^XCDlfc (mm) 


1.765 


1.765 


1.765 


1.765 




0.85 


0.85 


0.85 


0.85 




fD/f 


16.1 


56.8 


16.1 


14.9 


A'fZ( ni/(Mi-Pi 2 )) 


0.51 


0.05 


0.51 


0.49 


| AfB-NA 2 | 


Q.008 


0,146 


0.006 


0.022 


A-V(hmax)V(f-NA 4 ) 


-31.5 


-5.1 


-31.5 


-37.6 


| (Ph/Pf)-2 | 


2.38 


0.42 


2.38 


4.39 


I ASA ] 


0.04 


1.84 


0.04 


O.OB 


| A3SA/A5SA | 


1.1 


1.4 


1.1 


9.7 






1 AfB-NA 2 | 


0.064 


0.081 


0.055 


0.038 



[0 2 5 6] 



20 [*2] 





3 


A 


5 


6 


9 




(AD 


405 


405 


405 


405 


405 


(A2) 


655 


655 


655 


655 


655 




(fD 
<«) 


1.765 
1.790 


1.765 
1.785 


1.765 
1.797 


1.765 
1.797 


1.765 
1.802 




(NAD 
(NA2) 


0.85 
0.65 


0.85 
0.65 


0.85 
0.65 


0.55 
0.65 


0.65 
0.65 




(f/i/d)-fD 


1.4 


2.2 


00 


00 


00 


yd 


56.5 


81.6 


56.5 


55.5 


56.5 


b 2 /Al 


-27.2 


-12.4 


0.0 


0.0 


0.0 


I (Ph/Pf)-2 I 


3.94 


5.85 


24.80 


24.80 


7.01 


| A3SA/A5SA | 


(AD 


0.2 


20.2 


0.012 


0.012 


48.3 




(A2) 


13.8 


56.8 


9.3 


9.3 


25.8 




I AfBi-NAi 2 | 


(AD 
(A2) 


0.140 
0.048 


0.153 
0.012 


0.060 
0.013 


0.060 
0.013 


0.071 
0.028 



[0 2 5 7] 3c/c: s &m&Ml~9<DUyX s r— 

3~si 1 t^n^n^-Tc 

[0 2 5 8] 2=Tc, 83, 4. 9s 1 OOl/yXr-^ 
{CfcVT, N Ao b j «^f1%l^>X©{MiJWPiSts f 
o b j tii&JI A K$5tif%>tt$!llsZ/%<DMfiiMffli (m 
m) s f ob j +coLlt$LB:Xlci3tf2>ttWHl'l'Xt 
%y7V>t?Ul'X}l<D&fimcDM&Vm (mm) s A 

[0 2 5 9] fft 83, 4s 9s 1 OOl/yXf-^ 
[0 2 6 0] Sft, S3, 4s 9s 1 0©b>Xf-^ 

[0261]$fts*5s 6, 7s 8s 11 ObyXf 



— ^(C*5U->Ts N A 1 o b j jgf!l§»gj¥£<D/hSl^ 

fit «*iawfctfiS£*fT a otc^as** u >x<omw 

HBP^s f 1 o b j teifcKA 1 lcj3t,f%Mysl'>X<DM 
j££ggt (mm) s f 1 o b j + c o l A 1 tC*5tf 

SWttUVXfcA V 7°U >7U>Xt<D&S&^0)jM£M 
40 m (mm) ^8-To SStCs NA2o BJ tts JgBJftfS 

vxoflwaiffljpft, f 2 o b j a 2 lasifztm 

IsZ/XOMjS&bM (mm) s f 2obj+col liffi?* 

36©fc£ffifll (mm) ^8t„ 
[0262]^fcs85s6s7s8s 11 <Dl/>Xr 

5) H\ ifcftA lJC-SSc-TSOT?, MSA lO^tDHtlT 
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i£gi:l/rfcJ:v\, i/^noi^-pfe, S=P©Rfi-£H 

T?*58fBO*t« P yXJWWet******- set T v \ 
t§ 0 [0 2 6 4] 

[0 2 6 3] «5s 6, 7, 8, 1 KDUVXf** [S3] 

NAobj=0.85, foBJ=1.7-e5, foga+C6Lr=5.1.fl% A=495nm 



(32) WIS 2002-236253 



d5No 


wm 






m% - ■ 






%m 










1 




45 J 06 


1.200 




"at* ; 


2 




-S.&86 




















3 
4 




1.258 
-1.023 


2.620 
0.330 


1.52431 


wis 


5 
6 




oo 

DO 


0.100 


1.61950 


30;0 


tmm 












1 


2 


3 


4 




/c 


4.76958E+02 


~1 .44321 E-K)0 


-7.063 10E-01 


-3.22309E+01 




A4 


2.08642E-03 


1.741 34E-03 


1.8891 OE-02 


2.Q208BE-01 




A6 


2.446 14E-03 


1.3641 2 E-03 


-1 .25940E-03 


-3.95843E-01 




Ab 


4.12150E-04 


7.91018E-O4 


4.31290E-03 


2.86204BO1 




A10 


-5.23956E-04 


-4.31024E-04 


-3.15230E-04 


-7.151 79E-02 




A12 






-8.10230E-04 


-2.52269E-04 




AU 






6.17850E-05 






At 6 






1.70380E-04 






A18 






-7.791 50E-06 






A20 






-1.83970E-05 









3 


bz 


-1.76010E-02 


b4 


-2.32030E-03 


be 


-2.16920E-04 


be 


-2.47650E-05 


b10 


-9.47770E-05 



[0 2 6 5] 



C*4] 
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1 




oo 


1.00B 




' " " '"W3* } 


2 




-5.587 


d2CpT^) 








tfct) 










3 
4 


J i VJ 


1.247 
-0.861 


2.750 
0.330 


1.52491 


56.5 


5 
6 


.Nil *3TJ TiK. 


oo 
oo 


0.100 


1.61950 


30.0 












SNo 


2 


3 


4 




K 


1.17826E+00 


-7.0271 0E-01 


-2.73840E+01 




A4 


-1.141 84E-03 


2.07930E-02 


1. 37781 E-01 




A6 


6.78704E-04 


-2.59850E-O3 


-3.28321 E-01 




A8 


4.407 25E-05 


4.991 90E-03 


2.62905E-01 




A10 


-2,40347 E-06 


-2.27860E-O4 


-7.81153E-02 




A12 




-9.53320E-O4 


-2.52269E-04 




A14 




4.64040E-05 






A16 




1.75530E-04 






A18 




2.14300E-05 






A20 




-2.99900E-O5 
















55No 


1 


3 






b2 


-1.30000E-02 


-4.98930E-03 






b4 


1.76520E-03 


-3.75970E-04 






b6 


-5.55960E-04 









[0 2 6 6] K5] 
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NAobj=0.85, foBJ=1.765, fOBJ+GOi=4.87£, A=405nm 



(34) 



ffl 2002-236253 



65 



66 



NA1oBJ=0.85, fl0BJ=1.7B5, floBJ+COL-2.469, A 1=405 nm 





4Nr 


r (mm) 




Nil 




















1 
2 




-142.897 
-6.048 


1.000 


1.52491 




-mm 








-0.700 








3 
4 




1.203 
-1.207 


2.497 

d4(pr^). 


1.52491 


1.50673 


56:5 


5 
6 




CO 

oo 




1.61950 


1.57752 


30.0 








©No 


1 


2 


3 


4 


K 
A4 
A6 
A8 
A10 
A12 
A14 
A16 
A15 
' A20 


-3.11408E+02 
-9.81862E-05 
3.15053E-04 
-2.71583E-04 
-1.O5463E-04 


-6.B5824E-01 
2.84851E-04 

-1 .97095E-04 
1.29536E-05 

-9.6491 7E-05 


-6.83350E-01 
1.62030E-02 
1.5491 OE-03 
2.89290E-03 
-3.6771 0E^04 
-3.58220E-04 
1.48420E-04 
1.19600E-04 
-3.02300E-05 
-1.10520E-05 


-2.6275BE+01 
2.91992E-01 

-5.13328E-01 
4.15634E-01 

-1.37436E-01 

-2.52265E-04 


gISTffi«» 








3 






b2 
b4 
b6 

be 

bio 

b12 

b14 

b10 


-1.10020E-D2 
-1.98240E-03 

3.36800E-Q4 
-9.68610E-05 
-4.2391OE-04 

2.23190E-04 
-2.34820E-05 
-9.27570E-05 








A 1=405nnri 


A 2=65 5nm 






11.340 


5.675 




d2(RT^) 


4.660 


10.325 




d4(om) 


0.377 


0.200 






0.100 


0.600 





[0 2 6 7] 
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68 



NA1obj=0.85. f1oBJ=1.765, f1oBJ4COi_=2.678 f X f =4&5nm 







r(mrn) 




NA1 




















1 
2 




80;0d0 
-5.200 


d2mm 


1.52491 








m 












3 
4 




K153 
-1.112 


2.492 
d4(pj^) 


1.50716 


1.49517 


•8T: : 6 


5 
B 


stasis 


DO 

oo 




1.61950 


1.57752 


30.0 








i 


2 


3 


4 




K 
A4 
A6 
A8 
A10 
A12 
A14 
Al6 
A18 
A20 


1.61326E-HD3 
3.66B48E-03 
-1.8861 9E-03 
-9.40734 E-04 
3.28479E-04 


-1.74124E+00 
2.12455E-03 
-1.01374E-03 
-7.37020E-04 
2.06247E-04 


-5.9488OE-01 
6.00960E-03 
9.35700E-04 
2.30890E-O3 
1.89380E-04 

-1.781 90E-04 
1.27650E-04 
8.23410E-05 

-2.90430E-O5 

-2.0421GE-06 


-1.92732EHD1 
4.4041 5E-01 

-7.431 89E-01 
6.331 76E-01 

-2.21099E-01 

-2.52284E-04 



BdNo 


3 


b2 


-5.01150E-03 


b4 


-2.53300E-03 


be 


5.00350E-05 


ba 


3.46760E-04 


bio 


-4.42280E-04 


b12 


2.16610E-04 


b14 


-1.3348OE-05 


bl6 


-1.5677OE-05 





Al=405nm 


A 2=65 5nm 




8.721 


5.339 


d2(RT^) 


4.279 


7.661 




0.390 


0.224 




0.100 


0.600 



[0 2 6 8] 
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WW 2 0 0 2 
70 



2 3 6 2 5 3 



mmm* 

NA1obj=0.85, f10BJ=1.765, f10BJ+COL=2.648, A 1=af©5nrn 
NA20BJ=0.65, f20BJ=1.797. f20BJ+O0L=3 1.840, &2=§55nm 





«* 


r(mm) 




NA1 
















: X 




1 

2 




169.824 
-8.114 


1:QQ© 

6imM 


1.524-91 


1S^8i^ : | 






m 




-0.700 








3 
4 




1.178 
-0.969 


2.658 
d4C5T^> 


1.52491 


1.50673 


56.5 


5 
6 




OQ 
DO 




1.61 95D 


1.57752 


3q;d 


















2 


3 


4 






K 
AA 
AB 
A8 
AlO 
A12 
A14 
A16 
A18 
A20 


6.4 5250 E+03 
5.63484E-03 
-1.20B58E-03 
-1.8481 OE-04 
-2.11675E-04 


-1.04200E+01 
1.53020E-03 
2.3721 0E-O4 
-6.061 5QE-04 
-3.10200E-05 


-7.83080E-01 
2.01730E-02 
-1.84OB0E-03 
7O6100E-03 
-6.871 70E-04 
-9.64340E-04 
-6.64990E-05 
2.6O470E-04 
4.7O690E-05 
-4.4529OE-05 


-1.64943E+01 
4.02751 E-01 

-8.51 255E-01 
8,29676^-01 

-3.27665E-01 

-2.52266E-04 






















2 


3 










bZ 
b4 

be 
ba 

b10 


-1.80000E-02 
-1.44700E-06 


0.00GOOE+O0 
-1.70020E-03 
-1.19540E-03 

1.24950E-03 
-6.48240E-05 










b12 




-2.321 40E-04 






A 1=405nm 


A 2=655nrn 


b14 




-1.0867OE-O4 




dOC^JSE) 


9.000 


4.532 


b16 




6.76630E-O5 






4.00G 


8.468 


b18 




2.90890E-O5 




d40iJlD 


0,333 


0.202 


b20 




-1.3701QE-O5 




d5(nj£) 


0.100 


0.600 



[0 2 6 9] 
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NA1OBJ=0.85, fl0BJ=1.7S5, f1oBJK30L=3.25l, 



(37) 



A 1=405nm 



32002-236253 



72 





mm- 


r(mm) 


difofiSsife 


U'X\ 




















1 
2 
3 




-48.480 

2.316 
-3.725 


1:006 

2.10.0 


1.91409 
1.71 548 


1 ;eaoi62 j 

• i 






m 




-0.700 








4 

5 
6 
7 




1.178 
-0.969 


2.858 


1.52491 


1.50673 


30:0 




oo 

CO 




1.61950 


1.57752 














3 


4 


5 ■ 


K 

A4 

A6 

A8 

AlO 

A12 

AM 

AI6 

A18 

A20 


3.13672E-01 
-5.12334E-04 
-4.76439E-04 

1.19244E-04 
-4.60848E-O5 


-7.830B0E-O1 
2.O1730E-02 
-1.840BOE-03 
7.061 00E-03 
-6.871 70E-04 
-9.64340E-04 
-6.64990E-O5 
2.60470E-04 
4.7O69OE-05 
-4.45290E-05 


-1.64943E+01 
4.02751 E-01 

-8.51255EH31 
8.29676E-01 

-3.27665E-01 

-2.52266E-04 









4 


b2 


0.0000OE+O0 


b4 


-1.70O2OE-O3 


be 


-1.19540E-03 


be 


1.24950E-03 


bio 


-6.48240E-05 


b12 


-2.32140E-04 


b14 


-1.08670E-04 


b16 


6.76630E-O5 


b18 


2.90890E-05 


b20 


-1.37010E-O5 



[0 2 7 0] 





X 1=405nrn 


A 2-655nm 


dOCRTS) 


6.172 


2.684 


d2(BF|g) 


6.058 


9.546 


d4(pT^) 


0.333 


0.202 


d5(pf^> 


0.100 


0.600 


»9] 
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NAobj=Q.85, fOBJ=1.765 t fbBJ^PiJ=2.5aa, X =4£5nm 



SNo 




rfem) 










&m 




«D 






1 

2 




-19,157 
-4.7B6 


1.20Q 


1.52W 

i 










-1.000 






3 
4 




1.258 
-1.023 


2.620 
d4<RT^) 


1.52491 


56.5 


5 
6 




oo 
oo 




1.61950 


30:0 
















1 


2 


3 


4 




K 
A4 
A6 
A8 
A10 
A12 
AH 
AT6 
A18 
A20 


-4.2029BE+O2 
9.48753E-03 
2.33B04E-03 
-6.19B99E-04 
-1.45759E-04 
-1.08084E-03 


-B.14122E+O0 
431052E-03 
1.70530E-03 
1.54552E-04 
-3.70791 E-04 
-1,26068E~05 


-7.0B310E-01 
1.88910E-O2 
-1.25940E-O3 
4.31290E-O3 
-3.1 5230E-O4 
-8.1O230E-O4 
6.1 7850E-O5 
1.70380E-O4 
-7.791 50E-O6 
-1.83970E-O5 


-3.22309E+01 
2.02088E-01 

-3.95843EHD1 
2.86204E-01 

-1.71518E+00 

-2.52269E-04 


















3 










b2 


-1.76010E-02 






mm 




b4 


-2.32030E-03 






10.755 


8.913 


b6 


-2.16920E-04 




d2(W^) 


5J245 


7.087 


b8 


-2.47650E-05 




d4(RT^) 


0.330 


0.315 


b10 


-9.47770E-05 






0.100 


G.20G 



[0 2 7 1] 30 mi 01 
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75 76 



mwm* 

NAobj=Q.85> fOBJ-1.765, foBJ-^COL^gQt., A=4Q5nm 







r(mrn) 




', J 
















1 






1.200 


1.8BM* { 




2 




-3,960 


d2(pfT^) 








my 






i 




3 
4 




1.239 
-1.094 


2.580 
0.324 


1.52491 


56:5 


5 
6 




oo 
oo 


0.100 


1.61 950 


30.0 










jBNo 


1 


2 


3 


4 




K 


-4.2251 6E+01 


-6.08455E-01 


-6.877D0E-01 


-3.05930E+01 




A4 


£58228E-03 


2.24042E-03 


1.60060E-02 


3.13367E-01 




A6 


2.04663E-D4 


9.96475E-04 


1.55150E-03 


-6.06995E-01 




A8 


3.85055E-04 


-2.6401 6E-04 


2.24570E-03 


5.84353E-01 




A10 


-6.85899E-04 


-1. 99861 E-04 


-2.41 B20E-04 


-2.30239E-01 




A12 






-2.54760E-04 


-2.522B5E-04 




A14 






1.30460E-04 






At 6 






8.28930E-05 






A18 






-3.98270E-05 






A20 






2.171 90E-06 







BjNo 


3 


b2 


-1.90240E-02 


b4 


-2.43290E-03 


b6 


-5.931 70E-04 


bs 


-5.42320E-05 


b10 


-3.14260E-*)5 



[0 2 7 2] Wll] 
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77 



2 0 0 2- 

78 



•2 3 6 2 5 3 



NA1oaJ=0.85> fl0BJ=1.765, Fl OB J*COU=:3.6281 , A 1 -4G5nm 



[BNo 




r(mm) 






«^,xU3 


r ^-- r ^v-T-T -» 
















1 

2 




OO 

-7.594 


1.0DD 
d2<Sfi© 


1.52491 


1.5iD&73 r 1 

i 










-1.000 








3 
4 




1.163 
-1.130 


2.540 
d4C5T^) 


1.52491 


1.50673 




5 
6 




OO 




1.81950 


1.57752 


30:0 







@No 


z 


3 


4 


K 


9.88027E-01 


-7.01050E-O1 


-3.54158E+01 


A4 


-5.00008E-04 


1.25090E-O2 


2.80096E-01 


A6 


2.42635E-05 


6.21250E-O3 


-3.971 96E-01 


As 


-3.01114E-05 


2.B9B30E-O3 


2.48929E-01 


A10 


7.3441 5E-06 


-5.49B00E-O4 


-5.19453E-02 


A12 




-3.59630E-rO4 


-2.52259E-04 


A14 




1.4551 OE-04 




A16 




1.20140E-04 




At 8 




-2.71410E-05 




A20 




-1 .05650E-06 












1 


3 




b2 


-1.93670^-02 


O.OO000E+O0 




b4 


7.31090E-04 


-5.27370E-03 




b6 




3.3491 OE-03 




bs 




-9.67370E-04 




b10 




-2.7271 OE-04 




b12 




1.3771 OE-04 




b14 




-3.661 00E-O5 




b16 




9.87600E-06 




mmm 


1) 









A 1 = 405nm 


A 2 = 655nm 




9.000 


5.408 


d2(*m) 


6.000 


9.592 


d4(nT^) 


0.376 


0.210 


d5(W^) 


0.100 


0.900 



[0 2 7 3] 

[0274] mmm i ttynv>x<DKMm<vmz 
feiKMSi^fec^siRs^asf^MiEbTv^c mmm 

1 ^U>X©tt±fei&M^fSf3:^:£^ffiIELT 
So Scfc Mfti^>XRt>*A y Xy y^>yX£X5x 

^ * - * ^> > vwmig. v ^ & * v x u >xi^ >x^s« 

1 O*^^©7tS&0^^b, 0 2 tc^BiRMEI^:^ 
•To 

[0 2 7 5] 3!fc. &m<Dgil 2 fcttMrftJUH^jgH L 

1^ vX^Tfrtt o Tftfr-r c £: T4f IE b fc*S£*;S 
•To C£>*1 2^e.to/b^ <td^, HffitfiJ 1 <DW&t¥ 

£>Wii#&o ^tfelxVXO^^lP^PS^^D 



30 



40 



50 



[0 2 7 6] (*iSS^2) 

[0277] mmm2i?i^ Ayxyy^uyxo^i 

chtci^^l^^XT-fg^-r^^rffllELTV^So #-y 

x<; >-xu>x©— ^(DmfDwzmnm&^mf^ c t 

T*# -y XU vXcDMsSB#©jgffiiKM^{k^r|5&v^ 
Tf^So ^l^XMA-yXU^Xl-'VXKiX 

ft, 7*-^>-vx««igi/Hi^-yXU yfuyx&m 

[0 2 7 8] *1 a^^^MHtceHLT^ 

<Dm 1 3frp.;bfr3<fc5^ mmmzomyeytm^v 

[0 2 7 9] (^jEffij?lj3) 

io2 8oi mmm 3 it. mmm^m^o. lmmt 
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(41) 



■2 3 6 2 5 3 



1 mmCDt§l5-< 
6 mm<Dm^<D^6^m^:^'fo 



79 

-r53*ffilRii**fiELTV5o 0 5 KJgBBSSJSS 0 . 
^D^ESS^U B 6 fcSWSSJUS 0 . 

j!n6fcfrSJ:dfc, c <OiOtt)^5ST»H:, $E*A 1 = 4 
0 5nm, iBMSJf^t 1 = 0. lmmt^LTliN 

ao. 8 5%r*<D±mnm3;i£mw.m-?3c>z>o ^tucn 

U m8(D^m^Mm^T^v^ MA2 = 655 
nms ^HJ!8*£M£ t 2 = 0. 6mm£#fLT«NA 
0. 6 S&T'tfmgtel&mcfZZ £5&e:*iIE£tlTV> 
So ^-©^ NAO. 6 5iH±<D^.t,±yUT^t-t 

5 c t t% « «aB»E±T?x * -y h 5 n-r 

fttf >y ^7 >y :/S«©£^?T©^gfl»©tfttH*l* 

mtxMh-tz, c t t\ w&wsm* 1 2 = 0. 6mm 

[0 2 8 1] Hfc> $ffllU>%<Dmffi'U— RtfTy^ 
fctciD, A 1 A 2 L-T3*1*U:/X 
XRtf t> v 7" U V W V Xlc X <y X -y * fcfl^ffl v > 5 



70 



20 



«FI5H 2 0 0 2 
80 

* [0 2 8 2] ail 4Ci*SSBtfiBLTi)tm 

•e^LfcBSsiKfscaaft** * -y xu z/wz/xityt 
WkUBoTtt^-rcfcT, «iEbfcig**^f. coat 

So 

[0 2 8 3] & 1 4 0±iO«!b^ gf£S^£ 

ffiiftM©gft©tf IBI8JR*jR'*"o 15, 16, 

17, 1 9 £i5Vvr*>H«S-£&So 
[0 2 8 4] Sfc, 2«i©ft«$BIBSg£<*<DMBJ!Sffi 
izttfo LTA >y X U V X U VXfcMSUfcfrfa * 

•ss c tr% maui/Xfc*M-r%ytm<D&mt%:%.z- 
So f§S5c^^Awrs«^^, nvauz/xcDm&Km 



l^o 

[0 2 8 5] 
Hi 2] 











(A = 405nm, T = 25°C T t = 0.1 00mm) 


0.006 A 


9.000 


6.700 




A A = +1 Onm 


0.006 A 


9.329 


6.671 


A A = -1 Onm 


0.008 A 


9.273 


6.727 




AT = +30°C 


0.01 3 A 


9.167 


6.833 


AT = -3Q°C 


0.025 A 


9.436 


6.564 




At - +0.02mm 


0.007 A 


8.996 


7.004 


At = -0.02mm 


0.01 4 A 


9.614 


6.386 



[0 2 8 6] 



HI 3] 









d2(TO> 


( A = 405nrn. T= 25 Q C, t = 0.100mm) 


0.008 A 


7.929 


5.071 




A A = HOnm 


0.008 A 


7.681 


5.139 


A A = -10nm 


0.012A 


8.000 


5.000 




AT = +-30°G 


0.025 A 


7.870 


5.130 


AT = -30°C 


0.035 A 


7.990 


5.010 




A t = +0.02mm 


0.017 A 


7.73S 


5.262 


A t = -0.02mm 


0.020 A 


8.133 


4.867 



[0 2 8 7] 



BU 4] 
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81 



2002-236253 

82 











( A 1= 405nm, T = 25°C, t = 0.1 00mm) 


0.004 A 1 


11.340 


4.660 




A A- HOnm 


0.008 A 1 


11.370 


4.63D 


A A = -10nm 


0.006 A 1 


11.316 


4.684 




AT = +30°C 


0.01 1 A 1 


11.129 


4.871 


A T = -30°C 


0.018 A 1 


11.569 


4.431 




At = +QX>2rnm 


0.009 A 1 


10.889 


5.111 


At = -0.02mm 


0.01 1 A 1 


11.833 


4.167 








do<nj£) 




( A 2= 6S5nm, T = 25°C. t - 0.500mm) 


0.003 A 2 


5.675 


10.325 


LDCD 


A A= -HOnm 


0.002 A 2 


5.708 


10.292 


A X = -10nm 


0.004 X 2 


5.630 


10.370 




AT = -t-30°C 


0.006 A 2 


5.730 


10.270 


AT = -30"C 


0.003 A 2 


5.611 


10.389 




At = -KJJ)2mm 


0.004 A z 


5.444 


10.556 


At = -0.02mm 


0.002 A 2 


5.891 


10.109 



[0 2 8 8] GQfiflH) 

[0289] mmm 4 a, mmmwM-z o . i mmt 

0 . 6 mm© 2 WHOftflV «Gflt^0Efltff£tf ^TflB 
fi*ffl^5CJ:T?, 'ia»f«BiOfffflfcJ:t)s A 1 A 2 

[0 2 9 0] MIC »UyX©SSr^7-StfT7^ 

kfcJ:!), A 1 fc A 2<D&£KDmMK-ttlsTHy!lU>X 

[0 2 9 1] 09&Ci3BJ3g;&^SO. 1 mmCQ^-a-cOTte 
SSH^U 0 1 OtC^S^jg^O. 6mraOl^ 

CO»»fST'tt, SftH=4 0 5nm, 3 
t 1 = 0 . 1 mmtc*tLT«N A 0. 8 5$ 
TO^BflPA^a^iRS-^feSo -tftfcttb, 012O 30 
JSMUXMH^^-r J: SSA2 = 6 5 5nm, jgBJi 
gf£J*£t2 = 0. 6mmEMLT«NA0. 65St 

[0 2 9 2] Sfc, «»<D«1 SfcSMrfcJKHfciEHb 

•To c©au 5*5^5*5^ Hfisw 4 <Dmyex& 
■smmzfem ttfi bfcss®iRg*.6i? tjiiE-r § c 
#§£ L fcBSaiRSStt t a»cMiE-r § c i: ^m* § o 

[0 2 9 3] $fe> 2fflK©*^^SB*8Ef*©»IESfi 
J¥£ CJtiSbT A y X U ^byX^fctt^faKg^S 

TV3. Sfc* ^-yXUv^biyXfcX^X^-y^fcm 
fcffl^S C fc T% #0fc3fc£*£f*O«»k * y XU > 
V b V XSa£Ss«©ftfi<E«BW£H T V 5 . 
[0 2 9 4] (lfe&S#!l5) 

[0295] mfi&m5i±, mmMumzo. immt 

0. 6mm©2aW©7 1 6'lf^fBgS«f*©IBflSS^^Rr^ JO 



[0 2 9 6] 013 fCjSBSKMJP^ 0 . 1 mm©tI-&© 
)t»H*2RU 0 1 4 tcSBSSfiff^ 0 . 6mm©il-a- 
©^SS0^-To Sfc. 0 1 5 OWffiiRMH^ 5*3*^5 
J; 3 tc> C O^^^-eti, MS A 1 = 4 0 5 n iru 
SB^SSSS t 1 = 0 . 1 mmfoltfLT&N A 0. 85 
$T-©^PAna(£felRMTfe§o ^mcML, 0 1 6 
©^ffilRM0^^-r <fc o fC> MS A2 = 655nnu jg 
BJ?gffiJS£ t 2 = 0 . 6mm£SLT(±NA0. 65$ 

[0297] set, *7^ij z/*?\s-yx<DymmsM 
* common l t«* u ^XT-fg^-r 5 ifi±feiKs#& 

*Offi©25Hc|3iSf»i6*WfSO^ Ay^'J^l/V 

x©s{ssBt©ssHRM©*ffc*vjN? < ffl^ snxv> 

[0 2 9 8] $fc, ^1 6C««i5:MHCfiHtTCO 
U^X^WCrSoTKi^-rci tT, SiEbfciB**^ 

MtceHbT^bfc^ffiiRH^a»^M]E-r§ c iitf 
[0 2 9 9] Sfe, 2 8&0ft11ffifB£%tt:C>3PPl££ 

T^5„ Sfc, M^bVXSL^A-yXU^XU^XtcX 

it, y^—ij^-y *fwm$b H4 * v X u >X b 
SB©afi©6M^r0^ TV^i.o 
[0 3 0 0] CS^Ste^rj 6 ) 

[0 3 0 1 ] USStfiJ 6 tiv jSB^a^ff^ 0 . lmmt 
0 . 6 m m CD 2 «W©^1f SSE»«#:©fB®S*A^Itl 
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83 

[0 3 0 2] 12 1 IKWRWfcMZ 0. lmm©«^<D 
JtBBI*^U 01 8C8I93S«*2 0. 6mm©l-& 

C $Iil = 4 0 5nm, 
mmmUm^ t l = 0 . lmraffllTliNAO. 85 

ST<D^H3P*na{^iRii'efe«o ^ncjtu 020 

<D$WKSI0K^t* <t -5 fcS A2 = 655nnu S 
SMS)?^t2 = 0. 6mmlC*fLtliNA0. 6 5$ 

[0 3 0 3] SSt, *y^'J^l/>X*lS2«i 



(43) # US 2002-236253 

* [0 3 0 4] 3:7c, ftl 7fd*^&I(|*Uat2ELTCCD 

[0 3 0 5] 2«itQft1ffgfEii«&<D3BJi»1£ 

[0 3 0 6] 
* »15] 







d0(pT£) 




(A1=405nm, T=25°C, t = 0.100mm) 


0.002 A 1 


8.721 


4279 




A A=+10nm 


0.007 A 1 


8.742 


4.258 


A A^-IOnm 


0.007 A 1 


8.702 


4.298 




AT = +30t 


0.003 A 1 


8.783 


4.217 


AT = -30°C 


0.003 A 1 


8.660 


4.340 




A t = +0.0 2mm 


0.009 A 1 


8.473 


4.527 


At = -0.02mm 


0.01 OA 1 


9.000 


4.D0O 












( A 2= 655mti. T = 25°C. t = 0.600mm) 


0.003 A 2 


5.339 


7.661 




A X- +1Qnrn 


0.002 A 2 


5.385 


7.615 


A A = -1 Onrn 


0.006 A 2 


5.303 


7.697 




AT = +30°C 


0.001 A 2 


5.39B 


7.602 


AT = -30°C 


0.005 A 2 


5.291 


7.709 




At = +0.02mm 


0.006 A 2 


5,213 


7.787 


At = -0.02mm 


0.002 A 2 


5.478 


7.524 



[0 3 0 7] 30 im. 1 6] 











( A 1= 405nm, T = 25"C. t = 0.1 DOmm) 


O.O04 A 1 


9.000 


4.000 


UX)*«ft 


A A= -HOnm 


0.004 A 1 


8.990 


t_ 4.01 D 


A A=-10nm 


0.010 A 1 


9.085 


3.935 




AT = +30°C 


0.01 7 A I 


8.804 


4.1 96 


AT = -30°C 


0.030 A 1 


9.205 


3.795 




At = +O.02mm 


0.009 A 1 


8.690 


4.310 


At = -0.02mm 


0.014 A 1 


9.334 


3.666 










d2(oT£) 


C A 2= 655nm. T = 25°C. t = 0.600mm) 


0.008 A 2 


4.532 


8.488 




A A =+1 Onrn 


0.007 A 2 


4.547 


8.453 


A A = -1 Onrn 


0.008 A 2 


4.515 


8.485 




AT = +30°C 


0.01 2 A 2 


4.523 


8.477 


A T = -30°C 


0.008 A 2 


4.543 


8.457 




At = +0.02mm 


0.01 0 A 2 


4.417 


8.583 


At = -0.02mm 


0.008 A 2 


4.648 


8.352 



[0 3 0 8] 



imi 7] 
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85 86 











( A 1 = 405nm, T = 25°C, t = 0.1 OOrnm) 


0.007 A 1 


€.172 


6.058 




A A = +10nm 


o.oi e A i 


6.175 


6.055 


A A= -10nm 


0.009 A 1 


6.185 


6.045 


: &mmt 


AT = +30°C 


0.020 A 1 


5.925 


6.305 


AT- -30 D C 


0.051 A 1 


6.445 


5.785 




At = -K).02mm 


0.01 4 A 1 


5.834 


6.396 


At = -0.0 2mm 


0.039 A 1 


6.590 


5.640 








dO<RT£) 




( A 2= 655nm, T = 25°C, t = 0.600mm) 


0.010A2 


2.684 


9.546 




A A= +10nm 


0.007 A 2 


2.743 


9.487 


A A= -10nm 


0.008 A 2 


2.659 


9.571 




AT = +30 B C 


aoii A2 


2.694 


9.536 


AT = -30*C 


0.009 A Z 


2.710 


9.520 




At = +0.02mm 


0.009 A 2 


2.582 


9.648 


At = -0.02rnm 


0. DOB A 2 


2.821 


9.409 



[0 3 0 9] (*SSM7) 

co 3 i o] *8£M7W\ —■fioy&aMftwtcmmm 
mmmum^iio. imm, mzm^mm<ommmwiM 

#^XU ^^>X«#^^&£^3£kT 

[0 3 1 1] ^^>X©ftM«^E^[sI#r1«ii 
5 c fc tc <£ t) UVXT*» 5 H ±feHXMSL 

»*V{4*y XU >^U>^E»(Bt«©mffl©6**EI 
•pTV^o S2 liclil*gi?0. 1 mm(Om^<Dft 
0 2 2 tlilffil? 0 . 2mm<D«-a-<£> 

ftgS0^-r o s/£s @2 3^:0 2 i cDm-£<DWffii&m 

0^U 0 2 4&C0 2 2 cDil-a-O^ffilRaH^-To 
[0 3 12] (Ste&t>$J8) 

[0 3 13] *»0!l8T?l±, SiVyXOWOBC 
IS8r*ISfi*RW-* CiltJ; t)^tftU>XT?S*"rstt± 

[0 3 14] Sfc, tt^i^xstf^xu >xi^vx 

£»£«©£ffi©IIW*Bo'tVSo 0 2 5 fc*&£0!l 8 

"To 

[0 3 15] 3: feu 1 8fc*4rftJRHfe:jEHb 



*^M8tD#fel^>Xt±s tp&m 
20 2©*4>S:SiSSfc: «fc !5%t-r«3«ffiiRS€iJ«^±K: 3 

c tT?A»fc*iiE'r« c k*»m*So 

[0 3 16] (*SSM9) 

[0 3 17] ^)5SFIJ9{±, SWSSiHSO. 1 mmt 
0 . 6 mm© 2 t8SE««#©8E»lf£*<Rrfli 

rs.mm^^ % o ma u >x<D%mm<om t @»f « 

•TS^SJRM^rMiELTV^c 01 7 fcamiSlEJPS 
50 0. lmm<D*&03tKBI*^U 01 8 fcjSUigSJP 
SO. 6mmOf^OMaS^t. Icfc, 0 1 9 

A 1 = 4 0 5 n rru jgB^SSJSS t 1 = 0 . 1 mrntc^t 
LTtiN AO. 85 St?<D^PlP3b^5(^IiXMT?fe5 0 
*nfc*tU B2 OOBSffilRSgHKjR-r.fcSK:* M*A 
2 = 6 5 5 nrru jSB£SSJP2 t 2 = 0. 6 mmfc^f b 
TttNAO. 6 5 3;^;WS{£&ltXM£&&<fc?&£*iIES 

[0 3 1 8] 0 2 7 fCjSB§fifiJg£ 0 . lmm©«^0 
40 ftg&0^U 0 2 ZKmmW&MZO. 6mm£DtI-a- 
©^SS0^-T<, *fc % 0 2 9<E>ESffiJRigBlfrSfcfr3 
J; 3 C (D^^^Tt±, A 1 = 4 0 5 n rru 
®BJ!*«J*£ t 1 =0. lmmtSLtiiNAO. 85 

tzT°<D^mnmz\£ffi®&vhz>o *ntc*ru 030 

©^BlRM0tc^-r i 5 tSS A2 = 655nm, S 
B^SKiP^t2 = 0. 6mmtSLTI±NA0. 6 5^ 

[0 3 19] Sfc, ^yXUy^UVXOJfcSKlOMte 
0«f«Bfi!6RtJ* C kT?, A 1 t A 2 £D#^^T!R^tcW 
50 LT^U^X-e^^5«j±feHXM5r/^>XA<ffi 
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87 

[0 3 2 0] *19«^^i^iLtM 

o 

[0 3 2 1] 2fflH<03teflWafB»«f*:oaWa« 



(45) #ffl 2002-236253 

10 -jWSo 
[0 3 2 2] 
Kl 8] 







ao(pm) 




( A = 405 nm, T = 25°C, t - 0.100mm) 


0.005 A 


9.300 


6.700 




A A= +10nm 


0.006 A 


9.334 


6.666 


A A= -lOnm 


0.011 A 


9.270 


6.730 




AT- +30°C 


0.023 A 


9.174 


6.826 


AT = -30°C 


0.033 A 


9.424 


6.576 




At = +D.02mm 


0.006 A 


8-949 


7.051 


At = -0.02 mm 


0.012A 


9.662 


6.338 



[0 3 2 3] 



[«1 9] 







doOsj£) 




(A 1= 405nm f T = 25°C. t= 0.100mm) 


0.004 A 1 


9.000 


6.000 




A A = +10nm 


0.003 A 1 


8.935 


6.065 


A A= -lOnm 


0.009 A 1 


9.071 


5.929 




AT = +30°C 


0.006 A 1 


8.890 


6.110 


A T = -30°C 


0.014 A 1 


9.122 


5.878 




At = +0.02mm 


0.006 A 1 


8.762 


6.238 


At = -0.02mm 


0.009 A 1 


9.Z56 


5.744 








dO(pJ^) 


d2C5T3S 


( A 2= 655nm, T = 25°C, t = 0.600mm) 


0.004- A 2 


5.409 


9.592 




A A = -MOnm 


0.004 A 2 


5.417 


9.583 


A A - -10nm 


0.004 A 2 


5.408 


9.592 




AT = 4-30°C 


0.005 A 2 


5.437 


9.563 


A T = -30°C 


0.006 A 2 


5.390 


9.610 




At = +0.0 2mm 


0.004 A 2 


5.322 


9.678 


At = -0.02mm 


0.004 A 2 


5.503 


9.497 



[0 3 2 4] mc. *£S#iJ 10—20 (COl^TfWWS 

o~2o <Dmm±. ^s^zfMMm 10-20 ©uvXr 

-^^tCfcV^Ts N A o b j & ftVH\s>X<D&fflffla 
Sfc, f 0 b j \±1$Wl'Z'X<DWLftW&&^&V%1lk& 

[0 3 2 5] Sftu *flSMl 0-2 OCDI^Xt*-*^ 



[0 3 2 6] HffitfU 0-2 OOL'yXf- 

[0 3 2 7] 

mz 0] 



-45- 
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89 90 
gSfigffl— 





10 


-j -j 


19 


tap - .-: 1 


f "•-•-"•'•Sfeii 
















1 


1 


1 


t '1 
















fbBJ (mm) 


2.667 


1-875 


1.765 


1-7*5 j 




NAohj 


0.75 


0.BO 


0.85 






A (nm) 


405 


405 


655 


405 


«?5 




fD/f 


11-5 


14.8 


41.1 


15.7 


4.5 


A -f -I(ni/(Mi-Pi 2 )) 


0.26 


0.46 


0.23 


053 


0.43 


(X1-X2) • <N-1)/(NA - f ) 


0.3 B 


0.40 


0.45 


0.44 


0.43 


biW/IJl "f *NA 4 ) jjJJJg 


96 


1 


-B 


-55 


-31 
~34 


l(Ph/Pf)-2| ( ^ 2B) 


0.8 


2.0 


2.7 


2.0 


D.4 
0.0 


ACA/ ASA 















16 


17 


13 


19 


20 






SF1PB 








***** S££ 


1 
1 


1 


1 
1 


1 


1 ; 














foBJ (mm) 


1.765 




1.667 


2.222 


1.765 


NAobj 


0.85 


0.88 


0.90 


050 


0.85 


A (nm) 


405 


405 


405 


405 


405 




fD/f j 


5.0 


15.0 


16.7 


16.1 


10.5 


A -f -I(ni/(Mi*Pi 2 >) 


1.20 


0.97 


1.72 


127 


0.19 


(X1-X2) • (N-1)/(NA ■ f ) 


0.45 


0.49 


0.48 


D.5Z 


0.44 


b« •<him.K)V(A "f *NA 4 ) (*2B) 


-33 
-13 


-175 


-1 D5 
-121 


-130 


0 




0.0 
2.4 


2.9 


- 6.3 
1.6 


4.0 


DJD 


A OA/ ASA 










-0.5 



[0328] (mt&m i o) 

[0 3 2 9] $mmi OOWttU^Xtt, N A o b j = 
0. 7 5, foBj=2. 6 6 7mnu A = 4 0 5 n m 

«2 1 fltf&H*0 3 5CRU ISSJRH&tf* 

j&l&II^H 3 6 K^To PVXTO^ 4 00nmM 

©ask®*** 1 9 o %w±-e* 9 , ^si®**** o . 1 
5 HSffliiSi&j&a-r sett*, tt±feiRn^aiE l 



>y Xtc J; 5 , fcf % U VX© 7 * — * ^iiSf T? 

®UXMO^-7*-*X^H±. 0. OOlArmsOT 

[0 3 3 0] 
[*2 1] 



-46- 



(47) 



91 



fOBJ==2.667 t X-Am^m 



#H 2002-236253 
92 







r(mrr>) 




fix 




i o 




oo 








1 

2 




1.9 1 b 
4.4ob 


2.900 
0:870 


1.56037 




3 
4 




oo 
oo 


0.300 


1.61950 










pgNo 


1 


2 




K 


-B.41010E-01 


1 .72346E+00 




A4 


8.00670E-O3 


1.0181 1E-01 




A6 


-9.11O60E-O5 


-7.10669E-O2 




A8 


-3.06660EHD4 


3.66800E-02 




A10 


8.14520E-05 


-1 .22905E-02 




A12 


-8.17660E-06 


1.90782E-03 




A14 


1.99640E-O6 






Aia 


-2.89380E-O7 














SnNo 


1 






b2 


-1.63000E-02 






b4 


2.05590E-03 






be 


-6.63630E-04 






b8 


-9.17880E-05 






b10 


2J30B0E-05 







[0 3 3 1] (Hfiteill 1) 

[0 3 3 2] Ulil ltf)Mftl^>Xtt> NAob j = 
0. 80, foBj = l. 8 7 5mm, A = 4 0 5 nm 

^IRM^H 3 8 fC^fc U^XttS-^. 4 0 0 nmjfi££ 
CD F*JgE8iMS# 9 0 % W±T? & t) s fiSft^Tk^^ 0 . 1 



0. 0 0 1 A rmsTfeSo 
[0 3 3 3] 
EX 2 2] 
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NAOBJ=0.80, fOBJ=1.875, A=405nm 
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94 



SNo 




r(mm) 




N A 




0 




CO 








1 
2 




1.364 

-1.748 


2.S50 
0;444 


1.56037 




3 
4 




CO 
CO 


0.100 


1.61950 , 




tmm 








35 No 


1 


2 




K 


-6.79920E-01 


-4.04602E+01 




A4 


1.50590E-02 


2.16165E-01 




A6 


4.29380E-04 


-4.71774E-01 




Ab 


-1 .35450E-03 


5.1 6381 E-01 




A10 


1.91340E-03 


-3.17013EH31 




A12 


-7.12830E-04 


8.06678E-02 




A14 


1.33660E-04 






A1B 


1.63880E-05 






A18 


-1.20020E-05 






A20 


-2.69500E-06 








mm 








i 






b2 


-1.80000E+00 






b4 


3.37080E-05 






be 


-1.36900E-03 






b8 


-5.52560E-D4 






b10 


4/75200E-04 






b12 


-3.83440E-05 






bl4 


-1.34940E-05 






b16 


-4.32630E-06 







[0 3 3 4] (H1M12) 

[0 3 3 53 $mMl 2<Olti%\sZ/XlZ. NAobj = 
0. 8 5, -foB] = l. 7 6 5mm, A= 6 5 5 nm 

^i|yg?ria4 lx-VXW^ii, 6 5 5 nmM 

©ftgRSiS^ 9 0 %t(±T*$ , S&filKzfc^tf 0 . 1 



40 



1&^©T\7*— #Xfi£5Hi, 0. 0 0 1 A r msT-fe 

[0 3 3 6] 
[82 3] 
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(49) 



95 

NAOBJ=0,85 f fQBJ=1.765, A ^655nm 



#H 2002-236253 
95 



SNo 


ii% ! 


r(mm) 




NA ; 




0 












1 
2 




1.210 

-0.872 


2:680 
0.342 


1 .50673 


mm 


3 
4 




oo 
oo 


0.100 


1.57752 


3CK0 










1 


2 


K 

A4 

A6 

A8 

A1D 

A12 

A14 

A16 

A18 

A20 


-6.893 10E-01 
1.81650E-02 

-2.65050E-03 
4.899 10E-03 
2.906 60E-04 

-9.6531 OE-04 

-2.29250E-O4 
2.29980E-04 
1.01560E-04 

-5.8911 0E-05 


-1.90308E+01 
2.93358E-01 

-6.3322BE-01 
5.46447E-0.1 

-1.85876E-01 

-2.52298E-04 



SNo 


1 


b2 


-6.89430E-03 


b4 


-9.83830E-04 


b8 


4.18320E-05 


be 


-7.1 0440 E-05 


b10 


-3.99760E-O5 



[0 3 3 7] (mm I 3) 

[0 3 3 8] 9SSimi 3«ibyXli> N Aob j = 
0. 8 5v f obj = 1. 7 6 5mm, A = 4 0 5 n m 

*2 4fca*U JteSH*BI4 SSffilRJSRtf^ 
MMl4 2^to PVXWRli, 4 0 0 nmjft{g 
tOrtSE***** 9 0 %W±Tfe D s fftaBftzk2(W 0 . 1 



0. 0 1 1 A r m s T&£ 0 
[0 3 3 9] 
[*2 4] 



-49- 



(50) 



97 

3iSS#Jl3 

NAobj=Q.85, foBJ=1.765, A =4Q5nm 



#gf 2002-236253 
98 



n5No 


mm 


r(mnv) 


dfern) 


Ha 




0 


m 










1 

2 




1.286 
-1.352 


2550 
0.342 


1.56037 




3 




oo 


0.100 


1.61950 


3&ti 


■ 4 






















1 


2 




k: 


-5.68250E-01 


-4.39670E-K31 




A4 


5.481 80E-03 


3.36428E-01 




A6 


-3.16510E-03 


-8.18253E-01 




As 


7.94800E-03 


8.46297E-01 




AlO 


-4.20640E-03 


-3.01652E-01 




A12 


4.13280E-04 


-5.58799E-02 




A14 


5.39340E-04 






A16 


-1 .78600E-04 






A18 


6.3001 OE-06 






A20 


-3.701 50E-06 














KNo 


1 






b2 


-1.80000E-02 






b4 


-4.79270E-03 






be 


4.68280E-04 






b8 


1.97170E-04 






b10 


-1.79110E-04 







[0 3 4 0] GfeS6Wl4) 

[0 3 4 1] Hffitf'J 1 4 (DttWUs^Xlt, NAo b j = 
0. 8 5v foBj = l. 7 6 5mm> A=4 0 5nm 

*l]Xa^0 4 4^^-To P>-XW*4{i. 4 0 OnmM 
(Ort^Sj®*^ 9 0 %JK±Tfe t> , f§SJ^7k*^ 0 . 1 
%OTT355^7Xf-y ^ffi?:ffl^fCo 1 3© 

u p 5 5 Ewnwf o3te(*KSEa*iaoiiimi 



ftlt, 0. 0 1 1 A rrasT'SS, 
[0 3 4 2] 
[«2 5] 
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99 100 



5IS60J14 

NAobj=0.85, fOSJ=1.765, A=4Q5nm 





^# 


r(mm) 




N A . \ 




0 












1 

2 




1.311 
-1.543 


2,600 
0:356 


1.56037 




3 
4 




oo 
oo 


0.100 


1.61950 


SBS0 





1 


2 


K 


-5.70090E-01 


-5.47030E-KJ1 


A4 


4.79700E-03 


3.60220E-01 


A6 


-3.17910E-03 


-8.153B0E-D1 


A8 


8.201 80E-03 


8.40600E-01 


AID 


-3.983 50E-03 


-3.057 B0E-01 


A12 


4.42940E-04 


-5.58800E-02 


A14 


5.27830E-04 




A16 


-1.90O40E-04 




A18 


5.42840E-06 




A20 


-2.5741 0E-07 










1 


2 


b2 


-1.5000OE-02 


-4.80000E-02 


b4 


-4.2791 OE-03 


-4.56290E-03 


be 


9.71 400E-04 


4.8751 0E-03 


bs 


3.7951 OE-04 




b10 


-9.88470E-05 





[0 3 4 3] (MMm 1 5) 

[0 3 4 4] HSfctftfl 5 0Sftl/VXS> N A o b j = 50 
0. 8 5s foBj = l. 7 6 5mm. A = 4 0 5 n m 

jSKK«BI4 o UVXWSfcJU ML a C 1 3 0 



^«FOiftffilR*0-r7*— AXfiJc^ti^ 0. 0 0 6 A r 
m s ~(7$> <5 C 

[0 3 4 5] 

[*2 6] 
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(52) 



101 



NAOBJ*0.85, foBJ=1.76^ A=4ff5nm 



#13 2002-236253 
102 



ESNo 




r(mm) 


d^torn ) 


N X 




0 












1 

2 




1.469 
-3.508 


2:580 
0.313 


1.71558 




3 
4 




oo 
oo 


0.100 


1.61950 


30:0 










HNo 


1 


2 




K 


-4,6041 0E-01 


-4.02877E+02 




A4 


2.19850E-03 


3.61766E-01 




A6 


-4.66870E-O3 


-1.22684E+00 




A8 


6.98400E-03 


1.75074E+O0 




A1D 


-3,51040E-03 


-1.02084E+00 




A12 


3.4771 OE-04 


-2.52228E-04 




At 4 


3.24050E-04 






A16 


-1.11810E-O4 






El8fffil 










1 






b2 


-1.80000E-02 






b4 


-4.25450E-03 






b6 


-4.49120E-05 






b8 


7.82220E-04 






blO 


-3.03930E-O4 







[0 3 4 6] (MMM 1 6) 

Co 3 4 7] jfttfeMi eo^ibyxa, na obj = 

0. 85, foBj = l. 7 6 5mm, A=4 0 5nm 
JSIRM*H 4 8 tC^-To l/yX^», MNBF8 2 



igsT*jfi*3rt\ 7*6£SMi3SS(© 4 mK^^ommm 

F^>yXB#©^ffiHXSOT i, 7'^— #Xf£#«, 0. 0 0 
3 A r m s "F$§ 0 

[0 3 4 8] 

H2 7] 



t 



52 



(53) 



WM2 002-236253 





103 






104 


WWW 16 






NAoBJ=a85, fOBJ=1.7G5, A =405nrn 




®Mo 


mm 


r(tTim) 




NA 




0 












1 

2 




1.643 
8.646 


2:050 
Q.307 


1.85403 




3 
4 




oo 
oo 


0.100 


1.61950 


3G# 










1 


2 




K 


-5.92090E-01 


O.OOOOOE+OO 




A4 


6.66760E-03 


5.26280E-01 




A6 


2.44820E-03 


-2.18900E+00 




A8 


-8.85650E-04 


4.851 20E+00 




Aid 


3.95960E-04 


-4.1 5790E+00 




A12 


2.78400E-04 


-7.7881OE-05 




A14 


-1.86060E-04 






A16 


-1/72880E-05 






A18 


3.67460E-05 






A20 


-7.7Q340E-06 






[El iff®- 


Rlk 








1 


2 




b2 


-2.77440E-02 


-2.84340E-02 




b4 


-2.46430E-03 


-9.06730E-02 




bB 


9.19820E-05 


-1.39440E-02 




bB 


-2.11860E-04 


-6.46650E-02 




b10 


1.3395QE-04 


-2.491 70E-01 





[0 3 4 9] mmmi d 

[0 3 5 0] $ffimi 7 0«*UVXtt^ NAob j = 
0. 88, f ob j = 2. 2 7 3mm. A = 4 0 5 n m 

j£lKM*H 5 OtC^To 4 0 0 nm£§ 

ortffiSis^tf 9 o %w±t * 5 > flasiKzk^^ o . i 



0. 0 5 1 A rms1?$5o 
[0 3 5 1] 
BE 2 8] 
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105 106 



NAOBJ=0.88, fQBJ=2.27S t A=405nm 







r(mm) 


dferrn) 


N A 




0 












1 
2 




1.597 
-2.020 


3.220 
0.459 


1.85403 




3 
4 




oo 
oo 


0.050 


1.61950 


30:0 



immmm 





1 


2 


/c 


-6.967 10E-01 


-7.2801 8E+01 


A4 


-9.11750E-04 


2J27544E-01 


AB 


3.6381 0E-03 


-2.921 91 E-01 


Ab 


2.03800E-06 


1.87414E-01 


A10 


3.74390E-05 


-4.87689E-02 


A12 


-8.51220E-06 


-1.06557E-05 


A14 


1.45070E-O6 




A16 


1.02320E-O6 




At 8 


-2.02090E-07 




A20 


1 .28450E-09 










®No 


1 




b2 


-1.47060E-02 




b4 


-6.04900E-03 




b6 


1.25550E-03 




b8 


7.26750E-05 




b10 


-8.43540E-05 




b12 


3.36070E-06 




b14 


1 .55520E-06 




b16 


-2.241 20E-07 





[0352] mmm i 8) 

[0 3 5 3] mfi&Ml 8©i*»UVXtt^ NAobj- 
0. 90. foBj = l. 6 6 7 mm, A=405nm 

JSIR**H5 4 0 0 nm2^ 

©rtSEgifi^tf 9 o %tt±TS 5 * ttfiiKzk**^ o . l 
*#ftU P5^3'ia»f«l»0)WKSll[a*I^©IIIIH 



a-r « ft » k , «««ois»ffi±43 ± tf^it mi b« 

^WO|^H±^IE^^y-^*t-SlHlSfSig^J5g 

#fr±^ 0. 0 2 0 A r m s T?*5o 
[0 3 5 4] 
40 H2 9] 



-54- 



(55) 



107 

NAOBJ=0.90, fDBvRl.667 t X ~4Q5nm 



#BH 2002-236253 
/05 



IS No 


H% ! 


r(mm; 


tf&nrn) 


N A. 




0 












1 

2 




1.237 
-1.062 


2.520 
0.320 


1.56037 




3 
4 




bo 


0.050 


1.56037 


30.0 










HNo 


1 


2 




K 


-B.46800E-01 


-3.60880E+01 




A4 


-8.83050E-04 


5.89520E-01 




A6 


1.16500E-02 


-1.09310E+00 




AS 


-3.72480E-03 


1 .29000E+00 




A10 


3.G3420E-03 


-8.19720E-01 




A12 


-3.35550E-O4 


-2.20050E-04 




A14 


-3.22730E-O4 






A16 


3.12O30E-O5 






A18 


7.11790E-O5 






A20 


-5.99840E-06 
















1 


2 




b2 


-1.80O00E-O2 


O.OOOOOE+OO 




b4 


-9.1 5570E-03 


-1.74220E-01 




b6 


2.54090E-03 


-4.84020E-O2 




bs 


9_97970E-O4 


3.64290E-01 




bio 


-2.49880E-04 


-4.89460E-01 




b12 


-2.50240E-04 


4.3O880E-O1 




bl4 


3.951 10E-05 






b15 


4.801 90E-05 







[0355] msmi 9) 

[0 3 5 6] 1 9Wftb>Xti, N Ao b j = 

0. 9 0. foBj = 2. 2 2 2mnu A = 4 0 5 n m 

5 4M^1- 0 l/VX^tts 4 0 0 nmM 

ortassifi^tf 9 o %w±-es 5 * o . 1 



0. 035Arms t?&5 0 
[0 3 5 7] 
[83 0] 
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109 110 

NAOBJ=0,9Q, fOBJ=2.222, A=405nm 



SNo 




r(mm) 




N A 


..Sir 


0 












1 

2 




1.562 
-1 .833 


31200 
0.430 


1 .56037 




3 
4 




oo 
oo 


0.050 


1.61950 


30.0 









1 


2 


ft: 


-5.90670E-01 


-7.42228E+01 


A4 


-1.59160E-03 


2.49747E-01 


As 


2.34430E-03 


-3.24661 E-01 


Ab 


-1.19450E-04 


2.09780E-O1 


Aio 


1.37550E-04 


-5.476 19E~02 


A12 


-4.66040E-06 


-1 .06545E-05 


AU 


-5.25050E-06 




A16 


1.12520E-06 




Aie 


3.27640E-07 




A20 


-9.09930E-08 










SNo 


1 




b2 


-1.40000E-02 




b4 


-4.B0100E-G3 




be 


5.46750E-04 




be 


1.37010E-04 




b10 


-5.0461 0E-05 




b12 


1 .B7380E-06 




bU 


1.09100E-07 




b16 


-1.80980E-07 





[0 3 5 8] (HS6M2 0) 30 

[0359] mmm 2 0 <on^>x\i, na OB j = 

0. 8 5s foBj = l. 7 6 5mrru A = 4 0 5 n m 

83 lfcj^U 7t£&^«ria5 5^U B8BJKJS&tf# 
^HXM^H 5 6 feat*". 4 0 0 n mififc 

cQrtgftgjWtf 9 0 %J-X±-c?S 0 s ISft$tak4W 0 . 1 
%«TT£5:/^X^-y^M*4*ffl^7Co *Sfeffl2 0© 
SiL/yXTH 3t»flllO|^ffi±K:iEO^'7-«Wr 

X<D«i±feU5sM^MlEJSSiJi:LTKIt»^« (4 0 5 
nm) ©^SlRS*— XfcfiifcSM (4 1 5nm) £>E£ 
Sl&igA-XfcttKfil (3 9 5 nm) ©SSffilRIS*- 

%Mit<Dm\Ah CAtt, 7feMOjS«^ft&*{|iJ^+ l 
0 nm^fbL7c«£\ B 5 6 0«®iRSHt43V«T, 4 



0 5 nm&cktf 4 1 5 n mOJfHifte*— 7"©Tift<D^ 

WlW^tu Sfid^iRittJt»oififi<D«JfiSllI'\oag 

— *J^)V!Km<^W&WV%L\\M A S A 405nm 
X#^©TStf4 1 5 nm£DB£ffil|XM# 

M2/-:/<D±SS£:4 1 5 nm<DmmiR&l]~zr<D±iQ£ 
J:Ds M»)^dliIfff«Wlf03tWi»cSie4^l«lOIBII«*« 

7t-AX^H, 0. 00UrmsOTT$5. 
[0 3 6 0] 
[*3 1] 
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mm 


r(mm) 


d'tfnrn} 


N A 


■ >-:^u^ ; '" • ■ 


0 












1 

2 




1.335 
-1.416 


2.520 
0.351 


1.56037 




3 
4 




CO 
CO 


0.100 


1.61950 


3Q.0 





/IV W> 

1 


2 


K 


-5.33800E-01 


-3.98083E+01 


A4 


1.31110E-02 


3.43726E-01 


A5 


-3.76070E-Q3 


-8.37765E-01 


A8 


7.87750E-03 


9.23861 E-01 


Aio 


-3.94330E-03 


-3.626B3E-01 


A1Z 


4.99270E-04 


-5.58799E-D2 


A14 


5.34370E-04 




A16 


-1.89530E-04 




A18 


2.74060E-06 




A20 


3.15440E-07 







1 


b2 


-2.70000E-02 
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mmmo 

ma™ t-Ti friB.d 7fi5. A =405nm 



C0 3 6 i] uuKomt&mi o~za<o&tmwxK. 

fcwr, SSrffiffift O'fcHaiflSRflHR) 0«t*56T 

j*oj:3fc:giyeL;fc. 

[0 3 6 2] fcfe, ±^CD*Sfc«0Tl±, 1 OtfK^ 
SOtltE (Sjfcfie) ^M^T> 0IJ*.{£, E-0 2 

(= i o- 2 ) ©±3 

[0 3 6'3] 2ttC *5%Wlc£2>mM<0 : f&!&t\,T<Dm 
l~m4<D%¥>y?Tv-/mm%:m3 1, 032, IH3 

3 Ma 3 4 fc«t d ^n^nswaf So 

[0 3 6 4] 03 lCSTJ;ac, ^1 ©fttf-y^r 

oii3tiiT'fe§f«ftu- if i i it, mmmmm 

2 2 3t«1f***»*U- 

•9 s 1 1 2tS;SLTV>5. SlOfr-fX^tim 

0. 1 mmOliIS*tt3S«g&«« 
©^X^^5Ct^m i2 0*f-fX^i 40 
LTfcfc, ^*CD7 l d-rVX^, "T^fe^, 0. 6mm©l 
BMft^WtSDVD, DVD-ROM, DVD-RA 
Ms DVD-R. DVD-RW, DVD + RWi©Si 
DVD, fcSVHi, 1. 2mm<DW$Wifa?k^-t : h C 
D, CD-R, CD-RW, CD-Video, CD- 
R OMi©§iCD^^5Ci^?t§„ 
[0 3 6 5] Sfc, ^l©^li:LTtt, 4 00nml 
JgOiSS^^^fg^-TS G a N3R«*fi¥*ttW' If 

LT(i, 6 5 0 nmgSOlgfiO^^-r«*fe¥ 50 



[0 3 6 6] H3 1CS1 CWttfv* 7" Bf 

u— if i 11,11 2*->e.©j | £ft^, mi<DytT-< 
tm 2 eDjtfV x * © j tn j pn©i» «BiiB±ic*jifi« 

X l 6 0 < l -o€>B±tctt, MffK<D|9«f#l 

at?, m.mm^frvrm 2 oatf-r x * <Dmmzmm 

•?2>!&l l C!&m-&&fflffla&lN A 1 fc:LT0IRfcf 0. 8 5 
tNA2htt, D V D ©ti-g-^i 0 . 6 0@JS, CD 

[0 3 6 7] £-r, giojef-fxi'sssts*^ 
« l^Mpffci — if 1 1 i free-ivfcawu aifsft 

7t3ttJR{4, W¥aM*tU-1f 1 11,11 2^P.©ffi*f^ 

-AX7°U -y^ 1 2 0, 3U^-^130, 1/4 

g£D 1 7&c«fcoTg?5n, MVaUZ/Xl 6 0kiJ;t)@(D 
*$H© iac^l ©T^-r -T X ^ 2 0 0 ©jgB^S* 2 1 0 
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Jtr-i'Xi' set # -e ff S c 

[0 3 6 8] ^LT, WHEfllS2 2 0 Tit $8 If >y Mc 

0, mt) 1 7s l/4ifi«l 4, 3'^-^ 130^ 
jgilbTs e— 2xX:?*y>y* 1 2 OfcAWU CCT'S 
*f L T -> U V K U * >X 1 8 0 ic J: D #j£JR2Sj&<# 

l^Ts m 1 oy^r^X? 2 0 0 te^SnfcflMSOffi* 

si So je»a»3 0 o±wx^ 

*7t7yfii-^ l 5 0A^l©¥S#:W1f 1 1 1 
ii^CDftM^W, I (Dftf-^X^ 2 0 0<DlBSffi2 2 0± 

tc. b— if l l 1 5 flMfcj&£BrJ£<0 h5y*C 

[0 3 6 9] «203ef-f^^*B4t8«^, H2¥ 

ss#:^-+f i i 2fr&tr-2v&as#u m^sn^st 

±B£l¥*#i 1 lfr603ttJKfcRI*, e-AX 
7*'J'^l 2 0s 3';^13 0, 1/4ISS1 
4s 1 7s flUVXl 6 0^LTStS2©« 
f-fXi' 2 0 0©jgB.Sg«2 1 O^bT03 1 OfifciH 
0«t3K:flBB8B»ffi2 2 0tcilOt«nSo £<D£iS. *f 
WU^Xl 6 Otis fiMRIBBPfScN A 2 ^TElflfRllW £ 
4S«k3^ JH2^mi*U— 9* 1 1 2**6©)t3[**3te 

*H*-r5ci:3b^SSo Ssfcs if l l 2fr 

5©ftll?%£2©ft7VX*©«$HIB»B2 2 0±tc^ 

±ic«rt*nfcia«f*js©m8fc J: »? » siipsn a 

iDTs iNMtU'— 9*1 1 2fr6©JfcJfC^ N A 1 
^nsSi9 1 7^r-r^Tiiii?^T i &s ttHHnftNA 

2 ^ 5 n a 1 0DfBtt*aiiB-r s^tt««aa»s 220 

±lCX#«y h^SSfcTftVo CtUCiOs N A 1 £ N A 2 

[0 3 7 0] •?■ LTs 1*ffi£SS2 2 0T*flHBfc?v He 
±!5^Si?nTS»Lfc3te3Rt±x Btftt^b^Xl 6 
0s^D17s l/4$fifil4, n'J^-^13 0, 
tf— AX7"y -y^ 1 2 0s v-U^FU A;H/>Xl 8 0 

^/rbTs ^!±i§g3 o o±^\x*fbs ^(Dmfiim* 
fflv^T, S2o^ri'Xi' 2 o ofciessnfci*tH©«s 

[0371] ^rcs ^i©jt7*-f^^o«-&i:ra«x 3te 
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*£m#§3 0 0±T?«0X*7 Y<0^mc, {u.Wmtlc£ 

s^asft^mbTs 7*-*x^m-^h^-y<7^tij 

-»^s h^'y + ^Ofc^fciStftll^Xl 6o*mm 
£-£So 

[0 3 7 2] 03 1©^lO^>^7-y^tm 
ttbVXW^fbb/ctl^-s MB^S«2 1 OOJPStC 

mmtf$>zm-&, ¥*{*b-9-"i hmh 2©Kjg 

U ^-^ 1 3 0 ^^73 mcfer> X 1 ^S7 
^^3.^—^1 5 nci^iJ^c tTMiEbTV' 
So Mts 3ttdKrrtifc»-3TRr»43U^— * 1 3 as 

<D5£|g<D «fc o icftTJ X * ©JgB^SSOJ*^ KJfcbTfcf 

fti/yxi 6 otAwrs^©fg«tja^^T(/^So 

[0 3 7 3] 03 l©^lO7 I 6ti 0 -y^Z-y7 P S«-r:iis 
S*±fet|5sM^fiEbTV^So c<Di:i5s JEU^XtM. 

Ts imwu-' 9*i i laifi 1 2©?n ; pn©«fii 

i|sT©W±fei|5sMfflIEO^^ >X^ t o S o 
[0 3 7 4] S3 2tCStJ:3^ B2©Jttf-y^7<y 
T'SWcfcVTtt, Sl^SftWf 1 1 His U— 9 s 
/«sag§*«3---y h 4 1 0tcft*£tfJ#g3 0 1 *5«fctf* 

-If l 12 «s 9 1, /^fctlfff*«^---y h 4 2 o tcft 
50 ^ltB^3 o 2*3ctrjf : ^n^A2 3 2 fc^.--y Mb£ft 

TV^So 

[0 3 7 5] SlO}tf/X^*S4t5f^, mi¥ 
WttU— 9*1 1 lsb^WWSnfcJfcjR^ *B^AZ 
3 1 ^rSilbs ^^ST-^S H-AX7°U 7^19 
0, ny*— *l 3 OfcjMLTfrasRfcfctK Stc^ 
t) 1 7tCJ:cTS6>tls WttU^Xl 6 0ti;t)ia©* 
ftOot 5 tegf 1 Ot^^V X >7 2 0 0 ©SH^Sffi 2 10?: 
ffbTtlt£gtE«ffi2 2 0K*^Stl5. 

[0 3 7 6] ^-bTs 'l*$SIB^ffi2 2 0f1fSk*7 hfc 

40 ^D^^nxMSfbfcT'e^is w$nm\s^x\ 6 
0s St) i 7^/rbTs m; ^— ^ 1 3 0, ti'-Ax:/ 
U -y ^ 1 9 0 ^r^jfi bs *n V^L. 2 3 1 ^iHlfiT^nT 
}fc«tii«3 0 l±^A*fbs ^OlHAfi§«ffi^TSl 
O^Xy 2 0 OtclBii^nfdflgOK^^fS^ 
f#P.nSo $fcs fttftHig3 0 1 lT'OX*7 h©^tt 
^fbs <SS^bc«fc5^M^b^mbTs 7*- *X 

UyXl 6 0*&W3-£&% 0 
50 [0 3 7 7] ^2cD7tf : VX7^S^-rStl^s ¥^f* 
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u—*fi i z-h^tam^nrcyimt, *n^A2 3 2 

RtfSn, 3^-^ 1 3 0*3858 l/t\ MtiuR?) 1 

0 0©3SB^B«2 1 0^/rLTl3 3 2(DSSIicDj:dtC'l* 
$SIB§lffi2 2 Otc^^n^o 

[0 3 7 8] -?-LTs mmmmz 2 O-PlHStTy Mc 

io^i^nxHifLfcM^ mmtii'^xi 6 

0, 8D1 7^j>LT, 3U^ — ^ 1 3 O^rjiilU tT 
-AX/'J 7^190 T«»?n, ^n^^A 2 3 2 1? 

mw^nTTt^ttiggs o 2±-\A*fu ^(omtsm^ 

[0 3 7 9] £fc, y£&mm3 O 2Jt7?<DX^y hO© 

^T^^jlX— £ 1 5 OlCcfctK y^—fti/y^ h5 
[0 3 8 0] 13 2 0|g2<D^tf>yyT'yX»fi'e«, 

1 3 0%^W73lRj&C»oT1^7CT^a.X— £ 1 5 1 

T'wX^flDaiBSS'flDJPStJiSCTStfSlUVXl 6 Otc 
[0 3 8 1] 03 2 0^2 0^t:7^77^Sim 

n'j^i 30 £D'>&< k.i> i oco®±fcli^t»cOii 

—tmifTi^^xt ltobst^v— t*3S«u:awrs 
ctT. if i i iso' i i 2 (D^n^etitDS 

ftnSiST J ©W±feiRMffi IEco/^ yx? i: o T „ 
[0 3 8 2] 03 3tC^-T^3<D3feVf -y^T-yX^Btc 

svTtt. m2<D¥m#\s—*f i i 2 3^6tnw«nfe» 

■JOHttk a 'J*-* 1 3 0^^-ftcM^L/^Xl 6 

okajwtso cnt^Os ±a<D^is^2 07 , et! 

7^77^810*9^ ?£f-fX70lB^lfi©f^ 
^3£^|M<ft50T% 3»J^-$ 1 3 Oti^giS:^ 

ttjsriao&iMtf/hs < t-t*. 3t e >y * r v xsb© 

[0383] 03 3t^-r<t'5tx ^3©7ttf ypTy 

y-mmias^Tte. mi^mttu—vi 1 i«> if 
/ttffisjnai3.-y h 4 1 o tcjt«a»3 o 1 *5«ttf* 

P^A2 3 1 tin.- 7 HbSftTVSo ag2*«{*b 

-if 1 12 a. u— y/tkm&mm^-v h 4 2 0 

1$ttig§3 0 2*5«fctf*n^A2 3 2 £:x->y Mt£n 

[0 3 8 4] £l©)fc7VX SI* 
Wflcl/— If 1 1 1 ^6mi^tlfc^*(±, *nm2 
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3152m ay*— * i 3 ofcaaLVfBfejKfcfc 

5, ^fg^se-Axyjy^ 1 9 0, £338 

Lfc^, i iKJa^xtst&n. mtsuyxi 6 

O^j;t)0O||^O<td^ l OTtfVX^ 2 0 0€>3S 
BJ3SS2 1 0^LT'lt^fB»M2 2 0tft^n5c 
[0 3 8 5] fits «fSIB^S2 2 O-PflMBtTy Mc 

£9&HSftTE*fb;fe*£5fcfci\ wxfmau^xi 6 

0> 3&t> 1 ti-AXXU 7^19 0, 3'J 

;*— £ 1 3 O^jSjSU *D^7i2 3 1 TlHlSfStlT 

io mkmm3 o i±^tj#u *©tttfjfl»*fflvvcjs i 
o^x^ 2 o otcse®?nrcig«i<DK^t)«^ 

f|F.n5„ Sfc* #*&W&3 0 l±T'OX>f7 HOM 

Sft. fljM{tfc«fc**£*^b*fc«L-c\ 7*- *x 
l^Xl 6 0^Kl£-£5 o 

[0 3 8 6] m 2 o^x-cx^^w^-r *«d,'#mMt 

U— .If 1 1 2^5ffiW^tlfc^«, *D^7A2 3 2 
*a«U Jtt#JiS#aT?*«lf— AXXUy^f 1 9 Of 
20 g»Sn» JEJOR!) 1 7, Wttl/VXl 6 os^-lti 
fc:£g 2 ©TfcrV X <7 2 0 0 <D5SWS* 2 10^/rtti 

[0 3 8 7] fit, 1§3M®2 2 0TW7 He 

0, 1 7^LT, fc?— AXXU-y^l 9 0T?MW 
*0^7i2 3 2T[3}jT£nT7 , ft$mgg3 0 2± 
'SAWU ^©W:f!{f^ffl^Tlg2©7^VX7 2 0 

[0 3 8 8] icfc, 7fe^tb§§3 0 2±T*OX*7 h©Jg 
7t7^f-ax- ^ 1 5 OtcJ; 7* — ijisZ/?. 

7*^*ofcii(cSibyXi 6 0^i&*-&5o 

[0 3 8 9] 03 3©^3 0^tf-y^:r>y;7 0 aM7?«\ 

1 3 0^7fc$fc&[*atC?&oT l^TcT^^nad— ^ 1 5 1 

[0 3 9 0] ^fc, i3 30S307tt"77777*ai 
n U ^ — ^ 1 3 0 <D'P%. < t 1 OOB±tC|ft^ 

[0 3 9 1] 0 3 4tC^-r^4(D^t°-y^7<yXSB 

iibfcjtlf 7^777*8BT$5o 03 4C^t*4O 
Jtt t! -y ^7 7 >y fmmVL *3^Tti, )t» t LTO^Ift U 
-If 1 1 1 3 V I 3 0 fWtUZ/X 1 6 0 

[0 3 9 2] 03 4^^-r^4<D7 l etf-y^7-y7°aBtC 
feVTtis 3U^-^1 3 0?ltt77fax-^l 5 

50 2e±oT3iM#rtfcse»i5r«fc-r*ci:-i», jfcjoe^ 
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% ^ffiUXSO^ifl^MlE-?? # £ «fc o ic L fco 
¥a*f*I^-1f 1 1 1 «ifcK4 0 0 nmSStD^^Wm 
t5G a NS»»»ftl/- tfTfeSo Sfc, ?£* 4 

0 0 nmgjS£D7fe^lhfm-r5^hLTti±gB©G a 
N^*f*«^feI^-^OJa*HC, S H G «gffeL— If 

[0 3 9 3] Sfc, SftpyXl 6 0CD'>&< fcfe— # 
It, M^V-'yX 1 6 OcDMffitcKtf^tlT&^U n 70 

[0394] ^«{*p—tf i i lfribmmznrc&wiyt 

mt, ^-W;y?l2 0«aiU ny*— *i 
30tio T¥ff JttJKfc^tftS nfc^ 1 / 4 1 

ffi2 2 0±t^StlSX#7 hi:£3o imwXl 20 
6 Ote, ^•£DJgia{cgH«^tlfc7'^f L J.x.-^ 1 5 OK: 
<t o T 7 * - * XfiJSP*5 «t tfh ^ y * > 2 tl § o 
'fit$8fSfl*ffi2 2 0-eW$ge>y htc^O^P^tlfcJK^ 

mt, nr^nmuyxi 6 o, i/4r&gffii4, ny 

1 3 O^jgilbfc^ t-AX^'J'^ 1 2 0&C 

t^ e toT#^UXS^#x.5.n. ^mg|3 0 0tclR^ 
fSc ^LT, 7^ffi§§3 0 0©mXj{f^ffl^Tlf$g 
ESS 2 2 0 ^IBas$n/c1»^tt^S c ttfVlE 

[0 3 9 5] **Sfe©»^c4oV^T, raS£5</HiSJg 

if- 1 1 i <Dwmmmc& v =tcomm.mzwk 

So ^SlRMA^ffi$tli>^, lttZi'^iX.-^l 
5 HcioTrjy ^-^ 1 3 O^Ttfi^lRKcFJfSM^ 
£-t±T, MtpyXl 6 OlcAMtzytJtKD^Wug^ 40 

it ct &t>%. ntyh\si/x \ 6 o<DmmtLm^m\o £ 

S„ c ^ffiiKSBO^^ffiiKMA 

1 3 O^^^rSOT, ff$gf2®S2 2 0±(c*^$ 
t^ifcftSo 

[0 3 9 6] *^SSc0ffm^C*5^T, »l^yXl 6 0 
_htcKtte»nTV^ili:tcJ;t), *fi 1 lfr 50 
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P>m*fSftfe:3toR«s SibyXl 6 O^rgSCiifcJ: 

0 T (5 1 A, 2£«1±&1&M& < *£tV X ^ (D'lff^lBSffi 2 
2 0±lc*^$nSo 

[0 3 9 7] 

[fge^©^] Sf*JMl~3 7tcj:n«\ isHlPiSLS.tf 

^t^X^ffiftT^So 
[0 3 9 8] 8 — 5 4tc<fctU£\ U— tfftM© 

imm-vz zmftytm^ yt^vtyv xmrnimmm 

[0 3 9 9] RMt9l5 5-7 6fC«fcn^ )gB^a«OiJ 
[0 4 0 0] §S*^7 7-9 3fC«tntf^ ffijftSU-if 

mm • ff£*n**ftT?**. 

[0 1 ] nnfify i icBB-rs^ssH-pasSo 
[02] ussct i fcurrs^ffiUXMH-e&So 

[0 3] SfeSS«l2K:BB-rS)tl&Bnf*S. 
[0 4] ^iSffil2tclwr5^S>R^HT*5o 
[0 5] 3fefiK0i3(cn-r«^RH SBfllSSSO. l 
mm) T'&So 

[0 6] 3«fi0i3(<:n-rs3tteH csb^»sjp?o. 6 

mm) Tfe'So 

[07] *aiM3tcwrs«ffiiKM0 mmmuBz 

0. 1 mm) T'feSo 

[0 8] £SftW3teB8-rSJ*E!K£EI (SH^K«»$ 
0. 6mm) T'SSo 

[0 9 ] *5S^ 4 £H*-«%BH (SBBSfiJIS 0 . 1 
mm) 

[010] HEfiKM 4 tcMT S^SS0 (5S0^»SiS^O. 
6 mm) ~!J2oZ>o 

[011] mtcfi4icn-r««iBiRSBg (20^8**^ 

0. 1 mm) T'SS. 

[0 12] *Sfiffi|4fcB81-5J*SiiRSH («WS«J»* 
0. 6mm) TrS'So 

[013] mmm 5 icm-rs^eH o . 

1 mm) T'£5 0 

[014] mmms^mt^Tmrn mmwm^o. 

6mm) TfeSo 

[015] mmsvcmt^msmsm (mwmm&z 
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0, 1 mm) t'SSo 

Ei 6] mmm 5 KmrsmsnsiMa gmhutc 

0. 6 mm) 

im 1 7 ] *ssfiaj 6 KH-rsftBHS G8hj?s««s o . 

1 mm) T'fe^o 

[His] *6S« 6 fcre-r stasia mmmfomzo. 

6 mm) T?$^o 



[0 
0. 

[0 
0. 

U 



i 9] &titM6tcMtzimw&m (.mmsmm-z 

1 mm) TSSo 

20] muMeteju+smmuem mw&$imz 

6 mm) TfeSo 

1 mm) T'S^o 

[12 2] USStfiJ 7 KH-rsttBH 0 . 

2 mm) T'S^io 

[0 2 3] *SfgM7tC|8-r5^ffilRMS GSUBSSJ»S 
0 . 1 mm) T'fei> 0 



[02 4] gmmnc 

0. 2mm) T?fe§o 
[0 2 5] mffiW8i£ 
[0 2 6] *jffSM8 IC 



[0 2 7] HSlM 9 tcBH-r 53fciSB GiUigSffS 0 . 
1 mm) T&^o 

[02 8] ^flSM9fc|WrS3tl»ia ®llfil?0. 
6 mm) Tfe5„ 

[029] gai0V9(cn-rs4(siRttH gswss^s 

0. 1 mm) T'$5 0 

[030] mmm i oicm?zmmw.mm mmmm.m 

20. 6mm) 

[03 1] *HSfE^^c«t§mi©^ey^7-y^a 
KcD«0t?SS o 

[03 2] *nm<D&Mlc£Z>Wi2<Dy6\£v?Tvy°m 
BOHRS0Tfe§o 

[033] *nm<Djfmic ^5130^7^77 

[03 4] #*SM©^ffifc:J:5SM©#l£v*:r'J'7 r K 

[03 5] *sg«?iji ocig-r§) 1 fiss0-efe§o 

[03 6] mmmi oicm-tzw.wtiimmRTfimi&g; 

[037] mmmi 1 fcwr*3t»HT**. 

[0 3 8] »1 1 fcB8-rs«ffi»K&HRtf#JftKS! 



70 



20 



30 



40 



0t?^s o 

[0 3 9] *)SS$J 
[0 4 0] *; 

[04 1] 

[0 4 2] HfigtfiJ 
0T£3„ 
[0 4 3] HM^lJ 
[0 4 4] £%0IJ 

[0 4 5] H; 

[04 6] m 

[04 7] 
[04 8] 

[04 9] m. 

[0 5 0] uss^j 

[051] m&m 

[0 5 2] *Sffii?U 

[053] mmm 

[0 5 4] &ffi0lj 

[055] mmm 

[0 5 6] IHS60IJ 

13, 13 0 

1 6 0 

1 5 0 

1 5 1 

1 7 

1 1 1 

1 1 2 

2 0 0 

3 0 0 

3 0 1, 3 0 2 
2 1 0 
2 2 0 
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1 2fcMfS3£i&e|-e*5o 

1 3izm-?%ym,mv&z>o 

1 3^M^-5^®iJXM0S.D : ^iRM 
1 4tcH-r§7 I 6ES0Tfe5o 

1 5^Wr57tES0T*^So 

1 6tcM-r5^IS0TfeSo 

1 6 fcre-r««E»caiH&tf^iRig 

1 7[cM-rs^0i?fes o 
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